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Abstract
Experiential knowledge (EK) is a source of knowledge that has the potential 
to provide valuable input into various forms of resource and environmental planning 
and management. The application of EK is currently inconsistent and research is 
needed to improve its use. The goal of this study was to examine the possibility of 
using EK to complement and augment the use of science in resource and 
environmental planning and management in north-eastern British Columbia. 
Personal semi-structured interviews, content analysis, and the Delphi technique 
were used to uncover attitudes towards the use of EK.
This study surveyed attitudes of government, industry, local holders of EK, 
and First Nations representatives in north-eastern British Columbia. Attitudes 
towards the use of EK are mixed. Most interviewees were supportive of the idea of 
EK being utilised; however, there was some reservation towards its use when 
exploring means for its integration into resource and environmental planning and 
management. Interviewees believed that multiple holders and types of EK are 
available in north-eastern British Columbia, that EK produces information of similar 
quality to science, and that it is capable of providing added value to planning and 
management efforts. However, several interviewees questioned the validity of EK, 
stating that it is affected by bias, that the credibility of holders of EK needs to be 
assessed, and that at least occasional verification of EK is required. Challenges 
arise in applying EK to resource and environmental planning and management due 
to unclear and inconsistent methods and processes for its utilisation. Moreover, 
strained relationships and mistrust between planning and management decision­
makers and local sources of EK results in hesitations to share EK. The results of this 
study suggest that any increase in the use of EK in resource and environmental 
planning and management in north-eastern British Columbia requires efforts to 
rebuild relationships between the users and the providers of EK; furthermore, the 
processes by which EK is incorporated into resource and environmental planning 
and management need to be evaluated, clarified, and consistently applied.
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1.0 Chapter One -  Introduction
1.1. Overview
Experiential knowledge (EK), defined as knowledge gained through day-to- 
day observation of one’s surroundings, is a form of knowledge commonly held by 
individuals in any given community or region. Increasingly, this knowledge is being 
recognised for its value in resource and environmental planning and management. 
This study examines attitudes towards the use of EK in resource and environmental 
planning and management within north-eastern British Columbia (BO), Canada. This 
chapter introduces the subject area and outlines the goals and objectives for this 
research study.
1.2. Introduction
Since the late 1970’s interest in the environment and resource and 
environmental planning and management has been increasing (National 
Environmental Policy Act, 1969; BC Commission on Environment & Resources, 
1994). Beginning in the early 1990’s, the province of BC introduced a strategic 
planning process for determining future land use. Regional plans referred to as Land 
and Resource Management Plans (LRMPs), were undertaken (Gunton, etal., 2003). 
LRMPs aim to use integrated resource planning to designate resource management 
zones (RMZs) within a plan area and set objectives within each zone to guide land 
use decisions. Each plan is designed to meet the needs of the specific area and 
community involved. Typically, plans are built upon principles of sustainability and
consensus based decision-making. The provincial government, the public, various 
stakeholders, and First Nations have been encouraged to participate in these 
planning initiatives. At the present time, approximately nineteen LRMPs are in 
effect, with six others in progress or remain to be completed. Following the approval 
of LRMPs, activities in the areas are guided by the plan, legislation, and policy (e.g. 
Forest and Range Practices Act, Environment and Land Use Act, Petroleum and 
Natural Gas Act) needed to implement the directions set out within the plan.
With LRMPs in effect, sub-regional planning and management initiatives, 
such as Sustainable Resource Management Plans (SRMPs), wildlife management 
plans, pre-tenure planning for resource development, forest development plans, and 
access plans are being developed. Site specific resource based and commercial 
developments are also subject to environmental planning and management, such as 
the provincial environmental assessment processes, and in some cases the 
Canadian Environmental Assessment Act. To complete these environmental 
planning and management processes, detailed knowledge of the areas in question is 
required.
The Muskwa-Kechika Management Area (M-KMA) of north-eastern BC was 
chosen as the focal point for this study. The M-KMA was established through the 
Fort St. John, Fort Nelson, and Mackenzie LRMPs (BC Land Use Coordination 
Office, 1997a, b, c). With LRMPs in effect and the M-KMA legally implemented, 
several sub-regional resource and environmental planning and management 
initiatives are underway. This study focuses on the M-KMA and associated resource 
and environmental planning and management processes.
1.3. Research goals and objectives
This thesis examines the possibility of using EK to complement and augment 
the use of scientific information in resource and environmental planning and 
management in the M-KMA of north-eastern BC (Figure 1.1).
Figure 1.1: Map of Muskwa-Kechika Management Area
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The research was conducted in two stages. In Stage One, the research 
question was explored through a series of interviews that addressed the following 
objectives:
■ Determine the level of stakeholder awareness regarding potential uses of EK in 
resource and environmental planning and management;
■ Identify the types, ranges, and sources of EK in the M-KMA;
■ Identify criteria for assessing the suitability of EK;
■ Identify specific information gaps in the M-KMA that might be filled with EK;
■ Identify possible means for integrating EK into planning and management
processes associated with the M-KMA;
■ Identify barriers to the use of EK;
■ Identify possible means for overcoming barriers and opposition to the use of EK; 
and
■ Determine the level of support for the use of EK in management related to the M- 
KMA.
Stage Two of the research consisted of two possibilities as determined by the 
results of Stage One. If a positive response to the use of EK was expressed by 
participants in Stage One, Stage Two would consist of Outcome A, the development 
of a Guidelines Report for the use of EK. The Guidelines Report would serve to 
provide further direction on the use of EK. Should barriers and opposition towards 
the use of EK be expressed the majority of participants (over half of the participants 
in each stratum), or by all participants in a single stratum, with little 
acknowledgement of potential benefits, the focus of the research would shift to
Outcome B; A report outlining potential means for overcoming opposition. It was 
expected that participants expressing support for the use of EK would discuss 
barriers to the use of EK.
Outcome A
The goal of Option A was to develop a set of guidelines for the integration of 
EK into resource and environmental planning and management for the M-KMA. In 
meeting this goal, the following objectives would be addressed:
■ Identify/develop criteria for assessing the usefulness/value of EK;
■ Identify means for gathering and documenting EK;
■ Identify and assess ways to complement scientifically generated data with EK;
■ Identify effective uses of EK in resource and environmental planning and 
management;
■ Indicate means for utilizing EK effectively; and
■ Identify barriers to the use of EK and possible means of overcoming these
barriers.
Outcome B
The goal of Outcome B would be to develop a report outlining the views of
participants (e.g. barriers to the use of EK) and the possible means of overcoming
barriers or opposition to the use of EK in planning and management. In meeting 
this goal, the following objectives would be addressed:
■ Identify reasons for opposition to the use of EK in planning and management 
efforts;
■ Identify the indicated barriers to the utilization of EK; and
■ Through the use of interview information and subsequent literature determine 
options for overcoming indicated oppositions and barriers to the use of EK.
Stage One determined that participant attitudes towards the use of EK were 
sufficiently positive; thus Outcome A of was followed.
1.4. Organization of the Thesis
The thesis is organised into five chapters: 1. Introduction, providing the 
reasoning for and general framework for the thesis; 2. Conceptual Framework, which 
defines EK and science and explores the potential for the use of EK through literary 
comparisons; 3. Methods, Data Collection, and Analysis, providing an overview of 
the research techniques employed, including semi-structured interviews, content 
analysis, and the Delphi technique and outlines the specific procedures followed; 4. 
Results and Discussion, which describes the results of this study and discusses 
these findings in the context of related studies and research findings; and 5. 
Recommendations and Conclusions, provides recommendations for further research 
and the overall conclusions of the research study.
2.0 Chapter Two - Conceptual Framework
2.1 Overview
EK is a form of knowledge that is both similar to and different from other 
common forms of knowledge. This chapter defines EK, compares it to other forms of 
knowledge, explores the uses of EK within resource and environmental planning and 
management frameworks, and surveys attitudes towards its use.
2.2 Defining EK
EK, for the purpose of this research, is defined as knowledge obtained 
through interaction with one’s surroundings; knowledge based not on scientific 
methods or investigation, but on day-to-day human experience. EK is often gained 
through ongoing observation, whereby generalizations or predictions are made 
based upon past experiences. EK can cover multiple elements, from social and 
cultural aspects to knowledge of weather patterns or astrology. This study explores 
EK applicable to resource and environmental planning and management, such as 
knowledge of the land, ecosystems, resources, and environment.
EK is an overarching term that encompasses a variety of knowledge types, 
including traditional knowledge (TK), indigenous knowledge (IK), and local 
knowledge (LK). Each of these knowledge types, to some degree, is acquired 
through experiential means and thus can be considered a form of EK. These terms, 
however, often convey meanings more specific than the definition of EK delineated
above. These terms are described below in the context of how they relate to 
resource and environmental planning and management.
TK generally refers to knowledge of culture that encompasses social 
attitudes, beliefs, principles, as well as behaviours and practices based on historical 
experiences (Berkes, 1999). Traditional ecological or environmental knowledge 
(TEK) is a commonly used term to describe TK relating to environmental and 
ecological knowledge of the land (Berkes, 1999; Kynoch, 2003). The term TEK is 
frequently used in association with aboriginal peoples, where it represents 
knowledge accumulated over centuries of experience from continual interaction with 
the land (McLachlan et al., 1999; Wenzel, 1999). Many researchers believe TEK 
represents more than knowledge of history, but rather a worldview that differs from 
the common western world perspective. It represents a way of life and ideas that are 
dynamic and continually evolving with new experiences (Kynoch, 2003). TEK is 
frequently viewed as the deep-rooted perceptions of aboriginal peoples that stem 
from experiential, ideological, cultural, and spiritual sources (Hobson, 1991; Mailhot, 
1993; Notzke, 1994; Berkes, 1999).
IK is also a widely utilised term; however, the definition of this term varies 
considerably with the context of its use (Kalland, 1994). Generally, IK refers to 
knowledge tested over centuries of use by a group or community indigenous to an 
area (International Institute of Rural Reconstruction, 1996; Inuit Circumpolar 
Conference, 1996; Purcell, 1998). It is knowledge gained through years of 
experience, often viewed as a way of life where it becomes adapted to the local 
culture or environment (Messerschmidt & Hammett, 1998). In some cases, IK is
used to refer specifically tc aboriginal knowledge, involving cultural beliefs and 
practices. In other cases, the term is not specific tc aboriginals, but refers more 
generally tc people indigenous tc a particular area.
LK includes the knowledge of local individuals who have developed extensive 
knowledge, intimacy, and familiarity with various aspects of a particular location 
(McLachlan et al., 1999). This knowledge is often based upon multi-generational 
practices, sometimes used for centuries (Turnbull, 1994). For LK related to resource 
and environmental planning and management this often includes individuals such as 
farmers, fishers, trappers, hunters, and other persons frequently associated with 
land based activities. Although LK can involve religious beliefs or cultural values, it is 
more commonly used to describe historical experiences or everyday practices 
without these associations. Generally, this term is not used to describe knowledge of 
aboriginal peoples (Turnbull, 1994).
In this thesis, the term EK is used to describe the experiential components of 
TK, TEK, IK, and LK. These specific terms will be used only when the context 
requires it.
2.3 Science and Forms of Knowledge
Knowledge can be defined as an awareness, understanding or truth. Means 
and processes for acquiring knowledge, its extents and limits, and categories of 
knowledge are frequently discussed and debated by western philosophers (Casti, 
1989; Dakin, 2003). This study does not explore the philosophical basis of 
knowledge, but rather focuses on knowledge gained through two specific means:
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knowledge acquired through scientific methods and knowledge acquired through 
experience.
Scientific knowledge or science evolves from the application of an approach 
or method. This method follows a logical structure whereby observations are made, 
hypothesis formed, experimentation conducted, and general laws or theories 
developed (Casti, 1989). Through this method, science intends to produce a
knowledge which is objective, testable, rational, reproducible, and readily verified
(Klemke et al., 1980; Russell, 1992). Science is a widely accepted means for the
acquisition of knowledge and for decades has been the primary tool by which
scientists and researchers have obtained knowledge (Klemke at a!., 1980). This is 
particularly true in resource industries, where resource and environment 
management decisions are largely based upon scientific information (Lane & 
McDonald, 2005). Science is highly regarded and is often seen as the 
methodological tool responsible for many of the successes of contemporary society. 
However, weaknesses in the scientific method have been recognised: an over­
reliance on formal data acquisition, laboratory based experimentation, and 
quantitative data; excessive faith in the accuracy of science; and limited inclusion of 
local or regional context (Barrow, 1998; Berkes, 1999).
Resource and environmental planning and management rely heavily on 
science. Decision-makers rely on what they feel is the best available information and 
are typically cognizant of the accompanying limitations. In some cases, particularly 
in remote regions, the best available science pertains to other regions and is not 
specific to the area in question (Rolling at a!., 1998). Producing scientific knowledge
11
to address specific resource and environmental issues can require substantial 
funding and time commitments that are often unfeasible. This study supports the 
notion that EK may be able to complement and augment science and provide a 
more comprehensive and balanced knowledge base upon which decision-makers 
can rely. Understanding the means by which EK may complement and augment 
science requires a comparison of the two knowledge types. EK and science can be 
differentiated in several ways. The acquisition and use of these types of knowledge 
differ in that science used in resource and environmental planning and management 
is often quantitative, explores specific questions, and is gathered over short time 
intervals. EK is often qualitative, obtained through more holistic methods, and reliant 
on long-term observation. Science is carried out via formalised methods and subject 
to rigorous ethics and standards. In contrast, EK is based upon individual and 
cultural values and opinions. Science strives for objectivity and the elimination of 
bias, whereas EK is often enriched by individual values and experience. Both of 
these knowledge types, however, rely heavily on practical or empirical knowledge 
and are embedded within social institutions. Although the sentences above 
demonstrate the differences between the knowledge, they also highlight the potential 
for complementarities (Berkes, 1993; Kalland, 1994).
With increased resource and environmental planning and management and 
increases in the scope of these management tools to include social and cultural 
aspects, the perceived value of EK has been increasing. Although far from the 
accepted value of science, the value and validity of EK has been demonstrated by 
comparison EK to science, by the use of statistical methods of comparison, and by
12
comparison to contemporary scientific methods and techniques (Hobson, 1991; de 
Queiroz & Norton, 1992; Corsiglla & Snively, 1997; Duffieid et al., 1998). Numerous 
cases indicate that EK Is valid (de Queiroz & Norton 1992), sophisticated (Corsiglla 
& Snively, 1997; Wilkerprins, 1999), and in some cases produces more 
comprehensive knowledge than is obtained through scientific research (Emery & 
Patten, 1997; Duffieid etal., 1998).
The validation of EK was strengthened in BO with the Delgamuukw Decision. 
In this case, aboriginal oral histories were used as a primary component of the 
Gitksan and Witsuwit’en peoples’ defence for the establishment of Aboriginal title 
(Mills, 1994). The Supreme Court of Canada treated the oral histories as valid in 
making its determination on Aboriginal title (McNeil, 1998), thereby increasing the 
credibility of EK.
2.4 Using EK in Decision-making
Formal recognition of EK, TEK in particular, has been increasing. Several 
Canadian environmental policy initiatives, such as the Canadian Environmental 
Assessment Act (CEAA), the Species at Risk Act (SARA), and the Convention on 
Biological Diversity have formally recognised the use of the traditional and 
community knowledge in environmental planning and management decisions (SARA 
2002; CEAA, 2005). The Canadian court systems (through the Sparrow and 
Delgamuukw Decisions), the Government of the Northwest Territories, and the 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) have all 
recognised the value of EK (GNWT, 1993; Mills, 1994; COSEWIC, 2005).
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EK has seen occasional use within resource and environmental planning and 
management. This inclusion coincides with and may be explained by a general 
increase in holistic and integrative approaches to decision-making (Ohmagari & 
Berkes, 1997), which is believed to facilitate the use of EK. In the case of the 
Mackenzie Valley Pipeline, for example, EK was used to determine land areas that 
would be negatively affected by the proposed development. This knowledge 
triggered drastic changes in the proposed plans, with one pipeline being eliminated 
entirely and with an extensive waiting period being suggested before commencing 
the first (Minister of Supply and Services Canada, 1977; Berger, 1988). This change 
to the development process demonstrated that EK was given serious consideration 
and was influential in decision-making processes.
Similarly, the Great Whale Hydro-electric project collected EK from 
communities to contribute to the environmental assessment processes. The EK was 
used in the development of guidelines for the proponent's environmental impact 
study. Although the project has been shelved (at least temporarily), it was clear that 
EK could substantially enhance the process of environmental impact assessment 
(Kemp, 1983; Vincent, 1994; Mulvihill & Jacobs, 1998).
The use of EK for enhancing resource and environmental planning and 
management is also evident in studies examining fisheries resources. In Atlantic 
Canada, fishers' knowledge was used to determine historical changes in catch rates, 
thus increasing the understanding of the collapse of the northern cod (Hutchings, 
1996; Hutchings, 1999). Knowledge of the trends in fisheries ecology was also used 
in assisting with scientific stock assessments and with the clarification of past and
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future fisheries trends (Neis etal., 1996; Neis etal., 1999). In BC, the applicability of 
EK for planning and management has been considered for habitat modelling, 
mapping of rare and endangered species, and for forest planning (Johnson & 
Gillingham, 2004; Johnson, etal., 2004; Karjala, etal., 2004).
The BC government has encouraged the use of EK in the preparation of 
LRMPs and in defining associated RMZs (Lui, 1995; Province of British Columbia, 
1995a; BC Land Use Coordination Office, 1997a, b, c; Cooperman, 1998). For 
example, EK was used throughout the development of the Vanderhoof LRMP (BC 
Land Use Coordination Office, 1997d). The use of EK is encouraged for gaining 
detailed information for resource inventories and knowledge bases (Lui, 1995). 
Several local level planning and management mechanisms can also benefit from the 
use of EK and in some cases encourage its use. Environmental assessments, used 
to determine whether resource developments are likely to result in significant 
adverse environmental effects, involve multiple opportunities for the integration of 
EK (CEAA, 2005). Pre-tenure plans for the oil and gas industry are plans developed 
prior to the issuance of land tenures and are intended to guide environmentally 
responsible development of petroleum resources (Ministry of Sustainable Resource 
Management, 2004a). The plans encourage the use of EK for gathering information 
concerning land characteristics, environmental trends, and species compositions 
(Ministry of Environment, Lands and Parks & Ministry of Energy, Mines and 
Petroleum Resources, 1995). The Upper Sikanni pre-tenure plan makes use of EK 
for several biological and habitat assessments (Ministry of Environment, Lands and 
Parks & Ministry of Energy, Mines and Petroleum Resources, 1995).
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Although the previous examples demonstrate uses for EK in resource and 
environmental planning and management, such use is not wide spread. In fact, the 
use of EK in LRMPs and pre-tenure plans is often limited (Province of British 
Columbia, 1995b; BC Land Use Coordination Office, 1997a). In many cases it 
appears that EK is introduced into planning and management processes through 
single individuals, who often use the information in an ad hoc manner and for limited 
purposes (Lui, 1995; BC Land Use Coordination Office, 1997a). Given that the use 
of EK is encouraged by many of these planning and management processes, and 
that there is potential for EK to provide useful information, there appears to be 
opportunity for increased utilization of EK.
2.5 The Limited Utilization of EK
Studies have demonstrated that EK can be a valuable source of information 
for decision-making in resource and environmental planning and management 
(Colorado, 1988). In northern Canada, for instance, EK is used to provide detailed 
information concerning resources and the environment. Many aboriginal people and 
long-time local residents of an area hold EK of their local environment and its 
resources. Although these potential holders of EK are easily accessed within 
Canadian communities, EK is not systematically gathered. Increased utilization of 
EK in environmental planning and management could assist in making more 
informed and location-specific decisions (Berkes, 1999).
EK has the potential to assist in decision-making, particularly when decision­
making pressures are high. With the need for detailed and comprehensive
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information about land, resources, and environment to support decision-making, and 
with multiple examples of potential holders of EK throughout the country, it is 
reasonable to question the limited utilization of EK. There are some possible 
reasons for the limited use of EK: 1. a lack of acknowledgement of the validity of EK 
outside of academia; 2. a strong preference for science; 3. problems inherent to the 
accumulation and documentation of EK; and, 4. problems encountered in the 
transition from documentation to implementation.
2.6 Case Study Selection and Description
The M-KMA, located in north-eastern BC, originated in 1997 through the 
recommendations of the Fort St. John and Fort Nelson Land and Resource 
Management Plans (LRMPs) (BC Land Use Coordination Office 1997a; BC Land 
Use Coordination Office 1997b). In November 2000, the BC government accepted a 
recommendation made by the Mackenzie LRMP (BC Land Use Coordination Office, 
1997c) to expand the M-KMA by over 19 000 square kilometres, bringing the total 
land area of the area to 63 000 square kilometres (6.3 million hectares).
The M-KMA was chosen for this study for several reasons: 1. its unique 
biological diversity, resources, and land characteristics; 2. its rich cultural diversity 
and wide range of user groups; 3. its unique political land divisions; and 4. its 
multiple local planning and management initiatives.
The M-KMA contains unique ecosystem and animal diversity, and is 
considered one of the largest intact predator-prey systems in North America. It is 
one of the largest non-roaded wild areas south of the 60^ parallel, containing a
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portion of the Rocky Mountains unbroken by roads for over 500 kilometres. The 
land is vast and diverse, including features such as hot springs, lakes, rivers, 
wetlands, and impressive geological formations. Vast quantities of resources are 
also available in the area, such as timber, minerals, and oil and gas (Perry, 1995; 
Fletcher etal., 1999).
The M-KMA falls within the traditional territories of the Kaska Dena, Slavey, 
Sekani, and Beaver First Nations and falls within the Treaty 8 land claim. Treaty 8 
was originally negotiated between the Government of Canada and First Nations in 
Alberta, Saskatchewan, and the Northwest Territories. The treaty was extended to 
include the north-eastern portion of British Columbia in 1899. Although Treaty 8 is 
complete, several unresolved issues between the provincial government and First 
Nations remain (Treaty Negotiation Office, 2005). First Nation bands have long and 
detailed histories within the M-KMA and many still actively camp, trap, and hunt in 
the area.
Other user groups, such as non-native trappers, guide outfitters, hunters, and 
fishers have a strong presence in the M-KMA, making use of the land for both 
business and recreation. Recreational users frequently engage in activities such as 
boating, snowmobiling, horseback riding, and hiking. Environmental groups play an 
active role in the area and are becoming increasingly involved in the area’s 
protection.
The M-KMA is governed by the Muskwa-Kechika Management Area Act and 
advised by the Muskwa-Kechika Advisory Board. The Advisory Board is composed 
of individuals from a wide variety of backgrounds, including federal and provincial
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governments, First Nations, local recreational users, environmentalists, and other 
community members. Board members are appointed by the Premier of BC to advise 
on management related to the M-KMA.
Land within the M-KMA is classified into RMZs, including. Protected Areas, 
Wildland Zones, and Special Management zones. Protected Areas are preserved for 
their natural, cultural, and recreational value. Resource developments are prohibited 
in these areas, while some specified recreational activities are permitted. Wildland 
Zones are areas that reflect natural backcountry characteristics. This classification 
promotes ecological conservation while allowing for some commercial and industrial 
developments, such as oil and gas exploration. Timber harvesting, however, is 
prohibited in this land classification. Special Management Zones promote the 
sustainability of wildlife and ecological characteristics by allowing for resource 
developments to occur so long as the surrounding wildlife and ecological 
characteristics are given due consideration (Cooperman, 1998).
Several planning and management mechanisms apply to the M-KMA. The 
Muskwa-Kechika Management Area Act requires the completion and Ministerial 
approval of pre-tenure plans prior to the issuance of new tenures for oil and gas 
activities. The BC Environmental Assessment Act requires that environmental 
assessments be completed for various development activities (Environmental 
Assessment Office, 2003). Oil and gas activities in BC are regulated through the Oil 
and Gas Commission (OGC); conditions of approval can require various aspects of 
environmental planning and management (Ministry of Energy and Mines, 2005). The 
Fort St. John, Fort Nelson and Mackenzie LRMPs established that several local
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management initiatives would be undertaken in the M-KMA, such as plans for 
access management, wildlife management, and plans for recreational activities.
Petroleum development within the M-KMA involves several planning and 
management mechanisms, including operational planning, pre-tenure plans, 
environmental assessment, access management, environmental monitoring, and 
reclamation (SCEK Fund, 2004). Several pre-tenure plans have been completed 
(Upper Sikanni Management Plan, Besa-Prophet, Halfway Graham and Muskwa- 
West), while others remain to be completed in the future (Ministry of Environment, 
Lands and Parks & Ministry of Energy and Mines, 1995; Ministry of Sustainable 
Resource Management, 2004a). These plans also involve continual processes for 
monitoring, adaptive management, and plan amendments and variances. It is 
expected that interest in the development of petroleum resources within the M-KMA 
will continue and planning and management mechanisms mentioned above will be 
implemented accordingly. This study aims, in part, to determine the potential uses 
for EK within these planning and management structures.
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3.0 Chapter Three -  Methods, Data Collection, and Analysis
3.1 Overview
This chapter is divided into two main sections: 1. Methods, which outlines the 
structure and principles behind the research design and the effectiveness and 
limitations of these methods; and 2. Data Collection and Analysis, which outlines the 
specific procedures implemented for this study.
3.2 Methods
The methods used in this research study are based on a qualitative research 
design, involving semi-structured interviews and the Delphi technique. The methods 
are used to assess attitudes towards the use of EK in resource and environmental 
planning and management.
3.2.1 Qualitative Research Design
Qualitative research generally does not employ numerical measurements, 
statistical analysis or cause-effect relationships (Sarantakos, 1993). It attempts to 
explore relationships and describe events through the examination of data in the 
form of participants’ words or researchers’ descriptions of observations or 
experiences (Sapsford and Jupp, 1996; Burns, 2000). This type of research typically 
involves personal contact with the people and situation under study, extensive 
familiarity with the context of the study, and large volumes of detailed data 
(Sarantakos, 1993).
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Face-to-face interviews, the method employed in this research, are commonly 
used in qualitative research designs, particularly in the unstandardised or semi­
structured style (Sarantakos, 1993). Interviews are often used to solicit input on the 
opinions, views, and experiences of individuals (Allen, 1978; Sayer, 1984).
3.2.2 Non-probability Sampling
In a qualitative research design, a variety of methods can be used to select 
interviewees, each dependent upon the purpose of the research. Non-probability 
sampling is a form of sampling whereby participants are not selected at random but 
rather selected through a form of judgement based upon suitability for the research 
(Singleton et al., 1993; Punch, 2005). Non-probability sampling can be carried out in 
several ways. In this study, participant groups or strata believed to suit the purpose 
of the study were identified. Stratified sampling is used to ensure that a 
representative sample is obtained. It involves the selection of participants from pre­
identified groups that represent the population under investigation. Although 
stratification is often used for displaying a hierarchical structure (e.g. salary 
classifications), in this case it was used to define different groups of individuals 
associated with the M-KMA.
Key informants within each stratum were sought. In this case, key informants 
were defined as individuals with knowledge pertaining to the M-KMA and associated 
resource and environmental planning and management. Key informants are used in 
research where the composition of the participants’ group is well known to the 
researcher and is important in research design (Miller, 1977; Singleton etal., 1993). 
Key informants provide a perspective on a given topic or hold information relevant to
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the study that is often not available through random selection (Stewart & 
Shamdasani, 1998).
To identify key informants, snowball sampling, a method of non-random 
sampling, was used. Through this method initial participants are identified; these 
participants, and all subsequent participants, are then relied upon to recommend 
other participants suitable for the study (Babbie, 1995).
Determining the appropriate number of interviewees is dependant on a 
number of factors, including the intent of the study, the population under 
investigation, and the number of people familiar with the topic of study (Warren & 
Karner, 2005). The latter is particularly important for non-probability sampling, where 
participants are carefully chosen to suit the purpose of the study. Snowballing 
sampling can provide an indication of the appropriate number of interviewees. When 
participants begin to suggest other participants for the study that have already been 
engaged, then the population under study has likely been adequately sampled 
(Warren & Karner, 2005). For conducting semi-structured interviews, Nichols (1991) 
indicates that anywhere from 30-50 is generally viewed as appropriate. The final 
number of interviewees is dependant on the expected duration of the interviews and 
cost associated with each interview (Nichols, 1991). Warren & Karner (2005) 
suggest that the final number of interviewees can be determined as a study 
progresses and is at the discretion of the researcher based on the factors outlined 
above.
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3.2.2.1 Limitations o f Non-probability Sampling
One of the main limitations of non-probability sampling involves the potential 
for sampling bias. Sampling bias involves bias in participant selection. With the use 
of key informants and snowball sampling, initially selected participants may 
recommend participants with views similar to their own, thereby introducing bias 
(Stewart & Shamdasani, 1998). Those agreeing to participate may also differ, to 
some extent, from those refusing to participate. This is referred to as non-response 
bias and is common in random sampling (Babbie, 1995). Coverage error, which is 
the failure to Include all of the relevant groups in the population of interest, can also 
occur (Lindner et a!., 2001). In this study, for example, coverage error would result if 
local community representatives, many of whom are involved in M-KMA planning 
and management process, were not included in the sample. In this study, limitations 
of non-probability sampling were reduced through stratified sampling, with attempts 
to include a representative sample of participants. In this case, the sample was 
broken down into four main strata: 1. Government; 2. Industry; 3. Local holders of 
EK and 4. First Nations. Details of this stratification process are provided in section 
3.3.2, Table 3.1. The principal researcher conducted background research and 
engaged with several individuals that were familiar with the M-KMA to determine 
appropriate participant groups for the study. Participants in the pilot study, which 
was conducted in a different region, were also asked to provide feedback on the 
proposed sampling structure.
The risk of sampling bias increases with the use of key informants and 
snowball sampling. Non-probability sampling does not control for researcher bias in
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the selection of units or participants (Singleton et al., 1993). Statistical testing 
procedures are also limited with this sampling type; valid estimates of sampling error 
and sampling bias cannot be calculated as patterns of variability cannot be predicted 
(Blalock, 1979; Singleton etal., 1993). In this case, it is not possible to calculate the 
probability of sampling error, therefore, statistical inference is not legitimate and the 
results are only suggestive (Miller, 1977; Blalock, 1979). The results are limited to 
the sample itself, thereby reducing the external validity, which is defined as the 
ability to generalise to a larger population or the public at large (Miller, 1977).
3.2.3 Personal Semi-structured Interviews
Interviews are an effective means for collecting data on the views and 
attitudes of others (Sarantakos, 1993). Personal semi-structured interviews with 
open-ended questions were chosen as the research tool for this study. Personal 
interviewing involves face-to-face interactions between the interviewee and 
interviewer. This facilitates the establishment of rapport or trust between the 
interviewer and interviewee, leading to a greater willingness to participate. The direct 
interaction allows for the identification of non-verbal cues, such as body language 
and facial expressions. Open-ended questionnaires provide a flexible interview 
template and a structure that allows for freedom of response. Use of semi-structured 
questions typically involves pre-determined questions or topics, whereby questions 
are asked in a systematic or consistent manner (Berg, 1989). These formats give the 
interviewer freedom to modify the interview template to explore new ideas (Berg, 
1989; Kvale, 1996). Open-ended questions allow interviewees to express
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themselves in a natural manner, often stimulating an interactive dialogue and 
establishing comfort, which is believed to assist in increasing the reliability and 
validity of the research (Schoenberger, 1991).
3.2.3.1 Limitations o f Personal Semi-structured Interviews
The outcomes and quality of interviews can be influenced in several ways, 
thereby compromising the truthfulness and validity of the information obtained. 
Interviews can be affected by the questionnaire or questions being posed during an 
interview process. Affective wording or words that arouse certain emotions, 
questions asking for a responses on two separate issues, and long and complex 
questions can lead to fractured and unnatural responses (Berg, 1989). The 
sequencing and phrasing of questions can also influence response patterns. For 
example, questions requiring detailed or complex thought are often answered more 
thoroughly if asked after engaging interviewees’ minds with the use of more 
simplified questions on the subject under investigation. In this study, interview 
questions were reviewed for clarity, precision, and effectiveness through the use of a 
pilot study. As recommended by Berg (1989), the sequencing of questions and the 
language chosen for questions were carefully considered. During each interview 
language and phrasing was modified according to the educational background and 
social and cultural context of each interviewee. Communication challenges related to 
culture and language are discussed further in the paragraphs below.
One of the most important aspects in conducting an interview is to establish a 
sense of rapport between the interviewer and interviewee. Interviewee discomfort 
can lead to unnatural responses and an unwillingness to disclose or elaborate on
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interview questions (Berg, 1989; Warren & Karner, 2005). Interviewers must be 
comfortable with their role and have the ability to create a natural dialogue with the 
interviewee without consciously or unconsciously influencing the interviewee’s 
responses (Krueger, 1994). Berg (1989) recommends that interviewers practice and 
rehearse their actions, phrasing, roles, and routines prior to conducting interviews. In 
this study, the interviewer practiced and rehearsed prior to conducting the pilot study 
and again after receiving feedback from pilot study participants. Effort was also 
made to listen carefully to interviewees, to show interest in their responses, to follow- 
up on interesting points raised by interviewees, and to avoid interruption of 
interviewee responses. Non-verbal forms of communication can also compromise 
interviewer and interviewee interactions (Krueger, 1994). In this study, the 
interviewer was conscious of demeanour and attempted to maintain natural 
mannerisms and gestures.
The role of age, gender, ethnicity, dress, and speech mannerisms are also 
known to influence rapport and effective communication. Some interviewees may 
have expectations of the interviewer and the interviewing process and the factors 
above may either confirm or deny their expectations (Berg, 1989). In this study, the 
interviewer was a Caucasian female in her mid-twenties, whereas the majority of 
interviewees were males of middle age. Most First Nations representatives were of 
aboriginal descent thereby introducing differences in ethnicity. In addition, university 
students may receive different treatment than ‘professionals’. In an attempt to avoid 
common stereotypes, the interviewer dressed in semi-casual dress and maintained 
a professional demeanour throughout the interview process. The interviewer also
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watched for verbal and non-verbal cues of discomfort from interviewees. Most 
interviewees in this study showed a sense of comfort with the interview process.
Other factors, such as the use of tape-recorders and the location of 
interviews, may also produce unnatural responses and compel participants to 
respond in a manner they feel is appropriate (Warren & Karner, 2005). In this study, 
participants were assured of the confidentiality and anonymity of their responses and 
efforts were made to choose neutral locations to increase comfort.
When dealing with multiple cultures in interviewing practices, challenges with 
communication can arise. The behaviours, beliefs, actions, and the basis for one’s 
knowledge are all related to culture (Beebe & Masterson, 2000). Differing cultures 
have dialects, beliefs or cultural practices that may be unfamiliar to the interviewer 
and can influence interactions (Beebe & Masterson, 2000). Certain words and 
phrasing may have meanings to one culture that are different than originally 
intended (Berg, 1989). Differences in languages, word usage, and comprehension 
levels can also have profound effects on the validity and reliability of the interview 
results (Krueger, 1994). This can lead to miscommunication, followed by 
misunderstanding and miscomprehension causing invalid interviewee responses or 
errors in researcher interpretation of responses. In this study, the researcher was 
aware that cultural differences existed between the interviewer and several First 
Nations interviewees. To assist in establishing rapport and comfort with these 
interviewees, the researcher often engaged in lengthy phone conversations with the 
interviewee prior to their participation in the interview. The interviewer also arrived 
early in First Nations communities to meet interviewees and express interest in the
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activities of these communities. Efforts were made to reduce challenges in 
communication by careful phrasing and articulation of interview questions for easy 
interpretation. The researcher also watched interviewees for non-verbal signs of 
misunderstanding or confusion, and where confusion was sensed, efforts of 
clarification were made.
3.2.4 Data Analysis
3.2.4.1 Analysis o f Qualitative Data
Analysis of qualitative research results varies considerably, and to a large 
extent is dependant on the purpose of the research being undertaken (Punch, 2005; 
Ulin et a!., 2005). The presentation and explanation of results of qualitative research 
often requires that data be transformed and interpreted (Punch, 2005). This process 
involves several steps, including reading, coding, displaying, reducing, and 
interpreting data. For this process to be effective, data analysis must be systematic, 
disciplined, and transparent; the methods of analysis must be able to be described 
and scrutinised. Punch (2005) indicates that there are three concurrently running 
steps in qualitative analysis: 1. data reduction, which is the summarizing, coding and 
clustering of data; 2. data display, whereby data is organised, compressed, and 
assembled; and 3. drawing and verifying conclusions, whereby conclusions are 
drawn from data analysis and display of data. The phases of data analysis used in 
this study are detailed below. An overview of a typical qualitative analysis process is 
provided in Figure 3.1.
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Figure 3.1 : Qualitative Analysis Overview (adapted from Punch, 2005)
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3.1.4.2 Content Analysis
Content analysis is a form of data reduction that involves assessing the 
content of any form of communication, in this case transcribed inten/iews, through 
the use of objective and systematic means (Holsti, 1969; Adams and Schvaneveldt, 
1991). Appropriate units of analysis (e.g. words, sentences, themes) are selected 
and categories to classify the verbal or written information are constructed and 
defined. Categories must reflect the purpose of the research, be exhaustive, 
mutually exclusive, independent, and derived from a single classification principle 
(Holsti, 1969). Units of analysis are then used to classify interview data into 
categories. In this research, the theme, defined by Holsti (1969) as a single 
assertion about a subject, was chosen as the unit of analysis. Selection criteria 
should be developed to assist with categorization. Criteria should be consistently 
applied, allowing for different coders to achieve the same results (Berg, 1989).
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In defining units of analysis, researchers must consider the type of content to 
be analysed. Manifest content refers to countable elements that are physically 
present in the data, whereas latent content involves analysis of the interpretive 
reading or symbolism underlying the physical data (Berg, 1989; Punch, 2005). Holsti 
(1969) believes that assessing only manifest content assists in maintaining 
objectivity. Assessing latent content can be challenging and introduces greater 
opportunity for misinterpretation. Examples of statements from the material being 
coded should also be provided as a reflection of researcher interpretations (Berg, 
1989). Analysis of manifest and latent content need not be mutually exclusive; 
similar coding procedures can be applied for both (Berg, 1989).
3.2 4.3 Data Reduction & Display
Data reduction can continue after coding processes (e.g. content analysis) to 
further reduce data into organised and easily understood segments. This analysis 
can involve an examination of ideas, themes, topics, and theories and the written 
presentation of these. Components of this data reduction and display may be 
quantitative, involving the use of simple statistical tools, such as frequency counts of 
relevant categories (Berg, 1989). Using this data, qualitative or quantitative, 
abstracting and comparing of results can occur (Punch, 2005). In content analysis, 
for example, qualitative and quantitative analysis is often integrated. The relative 
importance of each theme is commonly measured by calculating the frequency with 
which a given analytical unit appears within the data (Singleton etal., 1993) or, as in 
this study, by identifying the number of interviewees who mentioned a particular
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theme. Using this quantitative data, further qualitative analysis is often carried out for 
the purpose of drawing and verifying conclusions.
3.2.4.4 Interpretation
Data interpretation involves drawing conclusions and assessing relationships 
between the data produced through coding and data reduction. Outcomes of this 
process show how themes relate to one another and suggest explanations for how 
networks of concepts relate to the overall research questions (Ulin et al., 2005). This 
process involves identifying connections between findings and data gaps or 
unanswered questions. There are no standard rules for interpretation of data; 
however, the process involves an in-depth understanding of the data, which is 
typically gained through involvement in the previous phases of analysis. Berg (1989) 
suggests that the examination of related theory often triggers additional analysis, 
following which further interpretation, hypotheses, and theories can be tested and 
developed.
3.2.4.S Limitations o f Data Analysis
There are several potential limitations when conducting data analysis on 
qualitative data. Content analysis for example, when used independently as a 
research tool, examines only previously recorded messages and is limited in its 
flexibility for fully exploring a research topic (Berg, 1989). In this study, content 
analysis was used in combination with other research methods (e.g. interviews), 
thereby minimizing this potential weakness.
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Reliability of data produced through content analysis can be of concern. 
Threats to reliability arise with the creation of classification categories. The choice of 
categories and distinctions between categories are judgements of the researcher, 
which may differ from categories developed by others for the same research task. 
Analysis of only the material in support of research expectations and development of 
irrelevant categories are common forms of researcher bias or oversight in category 
development (Holsti, 1969; Babbie, 1995). Consistency in setting the parameters 
around content analysis and in applying the method assist in avoiding these 
problems and increase reliability (Holsti, 1969; Punch, 2005). In this study, the 
researcher became familiar with the data prior to coding and adhered to well-defined 
rules and procedures for the creation of classification categories, for the inclusion 
and elimination of categories, and for the actual classification of the interview data. 
Operational definitions for each category or theme were defined to ensure that no 
single unit of data was placed in more than one category. These rules and 
operational definitions effectively decreased the number of subjective judgements 
made by the researcher (Holsti, 1969).
When using content analysis and associated forms of data reduction and 
interpretation, caution must be exercised when drawing conclusions regarding 
causal relationships. The frequency of response in content analysis is an indication 
of the magnitude of a response and should not be interpreted as causal (Berg, 
1989). In this study, data from content analysis were subject to frequency counts 
and cross-comparisons. Discussion on causal factors occurs in the discussion 
sections of this thesis and is presented as speculation and not fact. Additional
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analysis, moving from frequency counts of categories to the development of higher 
level concepts and theories can also lead to threats to validity (Punch, 2005). A 
clearly outlined and transparent coding process, such as the process used in this 
study, can assist in reducing this threat. Internal validity, defined as the internal logic 
and consistency of the research or the extent to which the results represent reality, 
is also important in content analysis. In this study internal validity was assessed by 
reviewing the data for consistency and coherence, the consideration of negative 
evidence, and through cross-comparison of findings (Punch, 2005).
External validity, defined as the ability to generalise the results of the 
analysis, also requires consideration. In this case, the content analysis is based 
upon interview data and therefore subject to this limitation.
3.2.5 Delphi Technique
The Delphi technique is used to generate or refine ideas and concepts. Often, 
the goal is to achieve consensus from a group of experts on a complex topic (Fish & 
Busby, 1996). The technique involves a group of committed experts in a particular 
subject area working anonymously to identify or refine concepts (tinstone & Turoff, 
1975). The experts chosen for the study are critical to assuring a quality outcome. 
Typically, participants are carefully selected by the researcher using set selection 
criteria. Criteria are often based upon assessing the level of knowledge or expertise 
held by potential participants (Fish & Busby, 1996). Final participants are chosen 
from the identified experts. In this study, the process of participant selection was 
modified slightly, in that participants were knowledgeable individuals with respect to
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the M-KMA and some aspects of resource and environmental planning and 
management or EK. These individuals were not experts in any one subject area and 
some of these individuals may not classify themselves as experts. These individuals 
were also participants in Stage One of this study.
The number of participants involved in a Delphi study is expected to vary 
(Weingard, 1980). Similar to the process for selecting the appropriate number of 
participants for other forms of non-probability sampling, group size is dependant on 
the intent of the study, topics being considered, and the number of experts in the 
field (Fish & Busby, 1996; Warren & Karner, 2005). Ziglio (1996) suggests that ten 
to fifteen participants is typical for a successful Delphi process. In this study, the 
number of participants was dependant upon time and available funding.
Delphi participants engage in a process whereby they are asked to respond 
to set of questions regarding distributed material or a set subject matter. They go 
through a series of ‘rounds’ providing feedback on concepts, commenting on 
responses provided by others, and are provided opportunity to modify their original 
responses. The process typically continues until consensus is reached or until no 
further progress can be made (Steiner, 1991). Three rounds are common in the 
Delphi technique, with few changes often found in subsequent rounds (Fish & 
Busby, 1996). Through this process, participants are given equal opportunity to 
contribute to the refinement process, thereby reducing researcher bias and 
establishing valid final results. Questionnaires are used in lieu of face-to-face 
interviews to assure anonymity and to assist in reaching consensus because 
participants can freely express their views without being subjected to direct
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influences or pressures from other participants. This method also allows participants 
to change their views without losing face (Babbie, 1995).
3.2,5.1 Limitations o f the Delphi Technique
Similar to interview processes, threats to the validity of the Delphi technique 
can arise through participant selection. Participants chosen should hold a level of 
expertise or knowledge that it different from those selected at random. Validity is 
compromised when responses are found to be similar to those expressed by non­
experts (Sackman, 1975). Selection bias and non-response bias can also arise. To 
minimise threats to validity, criteria were applied in the selection of participants. 
These criteria are outlined in section 3.4.2. Similar to the interviewing procedure 
used in this study, a stratified form of sampling was also applied.
Poor summarization of expert responses and presentation of participant 
responses by the researcher can lead to confusion and misrepresentation of 
responses. This is particularly applicable to cases where multiple cultures are 
involved, whereby differences in language, logic of response, and culture may lead 
to misrepresentation in response summaries (Linstone & Tiroff, 1975). In cases 
where participants fail to reach consensus, the researcher often summarises final 
results, thereby possibly introducing subjective judgements. In this study, outcomes 
of the Delphi technique were used to support the development of a Guidelines 
Report on the use of EK. To actively avoid the researcher’s subconscious 
influencing of the results, potential researcher biases were acknowledged by the 
researcher and attempts were made to maintain objectivity. Acknowledgement of
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potential biases often makes the researcher more aware of his or her actions and 
therefore they are better able to maintain objectivity (Berg, 1989).
Response patterns showing regression towards the mean response can be 
common in the Delphi technique. This indicates threats to validity whereby 
participants are not expressing their true views but rather attempting to respond in a 
similar manner to other respondents. In this study, as suggested by Fish & Busby 
(1996), questionnaires were developed to encourage unique responses and thereby 
reduce conformity of responses.
Inherent in the technique itself are limitations around participant satisfaction 
with expressing feelings and relationship building. To assure anonymity and assist in 
reaching consensus, the technique avoids the use of personal contact and direct 
group interaction. Participants of the Delphi technique have expressed concerns 
over the inability to accurately express emotion in writing, indicating that the lack of 
tone of voice and ability to gesture often minimise these feelings (Linstone & Turoff, 
1996). Some have also expressed disappointment in the lack of social and 
interactive components of group (Sherry, 2002). In this study, the Delphi technique 
was used in association with personal interviews, therefore minimizing these 
potential limitations.
3.3 Data Collection and Analysis: Stage One
This section draws upon the methods outlined in section 3.2 and describes in 
detail the procedures used in this study for data collection and analysis. The 
procedures are presented in the order in which they occurred in the study.
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3.3.1 Pilot Study
Following the development of an interview questionnaire and its subsequent 
approval by the University of Northern BC (UNBC) Ethics Review Board (Appendix 
A), a small pilot test was conducted. The intent of the pilot study was to gain 
feedback on the clarity and content of the interview questionnaire, to solicit 
comments on the style of the interviewer, the general sampling structure proposed 
for the research, and to allow the interviewer to gain interviewing experience and 
familiarity with the interview questionnaire.
The pilot study was conducted by the principal researcher in Prince George, 
BC, with four individuals, each representing characteristics similar to the strata 
defined for the main interviewee sample. These individuals did not necessarily hold 
information pertaining to the M-KMA, but held similar knowledge for other areas. 
Following the pilot study, the interview questionnaire and the style of the interviewer 
were revised.
3.3.2 Selection and Composition of Interviewees
Based on research and key contacts for the M-KMA, the researcher 
developed four pre-defined strata to identify individuals as potential participants for 
this study. Efforts were made to consult with individuals who were believed to be 
familiar with the M-KMA and who were aware of or interacted with individuals from 
all strata. Once initial participants were identified, a snowball sampling method was 
used to identify the remainder of the participants. Snowball sampling confirmed the 
strata. Participants were asked to identify other key informants, characterised by 
their knowledge of the M-KMA with respect to resource and environmental planning
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and management, resource development pertaining to the oil and gas industry, or 
EK related to the M-KMA. Each participant was asked to identify sub-groupings 
within their stratum and possible individuals to represent these sub-groupings. They 
were also asked to recommend possible participants for the remaining strata.
Participants were grouped or assigned to a stratification scheme, according to 
their association with the M-KMA (Table 3.1). The four groups identified for the 
purposes of this research include: 1. Government representatives; 2. Oil and gas 
(industry) representatives; 3. Local holders of EK; and 4. First Nations. Collectively 
these four groups were thought to be representative of main sectors or groups 
engaged in resource and environmental planning and management. It is recognised 
that other resource industries engage in resource and environmental planning and 
management, however, engaging all of these industries was believed to be 
unreasonable and ineffective, therefore one resource industry was chosen as a focal 
point.
Government interviewees were associated in some way with decision-making 
related to the M-KMA. Their responsibilities included planning for oil and gas, First 
Nations, ecology, recreation, and various combinations of the above. Oil and gas 
representatives included individuals working directly on the land, oil and gas 
planners, individuals responsible for First Nations and stakeholder relationships, and 
contractors to the oil and gas industry. First Nations representatives were involved 
directly in First Nations organizations or bands and included Chiefs, Elders, band 
managers and administrators, and trappers. Local holders of EK were local residents
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of communities near the M-KMA and included hunters, non-native trappers, guide
outfitters, eco-tour guides, and long-time local recreational users.
Table 3.1: Stratification of Participant Groups with Knowledge of Resource and 
Environmental Planning and Management in the M-KMA
Strata Sub-groupings
Government representatives
■ Oil and gas policy makers
■ Provincial planners
■ Provincial biologists
■ M-KMA managers
■ Municipal planner
Industry representatives
■ Environmental managers
■ First Nations liaison officers
■ Environmental contractors
■ Oil and gas field contractors
■ Pipeline specialists
Local holders of EK
■ Trappers/hunters
■ Guide outfitters
■ Long time local residents
■ Motorized recreation users
■ Non-motorized recreation users
■ Environmentalists
First Nations
■ Chiefs
■ Elders
■ Band administrators
■ Trappers
All potential interviewees contacted were aware of others that could 
contribute to the research and were more than willing to provide names and contact 
information. Very few of the individuals contacted were opposed to participation, 
thereby reducing non-response bias. To support comparative analysis, attempts 
were made to solicit approximately equal numbers of participants from each stratum 
and to incorporate as many sub-groupings as possible within each stratum.
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3.3.3 Interview Procedures
Potential participants for the research study were contacted by telephone to 
determine their interest in participating. Individuals interested in participating were 
provided with information letters (Appendix B) outlining the nature of the research 
study and the level of participation required. Interview dates, times, and locations 
were arranged through subsequent telephone calls.
After initial contact with interviewees, each interviewee was classified into one 
of the four pre-defined strata or associations with the M-KMA. The classification of 
interviewees to these groups was reaffirmed following each interview. Classifications 
were based primarily upon the perspective taken by each interviewee throughout the 
interview. For example, government representatives who also hunted in the M-KMA, 
who spoke mainly of their positions as government representatives, were classified 
into the government representative stratum. The suitability of the chosen strata was 
reviewed after discussions with each new interviewee.
Interviews were conducted by the principal researcher between June 20 and 
November 3, 2000 in Fort St. John, Fort Nelson, Calgary and Victoria. The exact 
location of each interview was determined through agreement between the 
interviewee and interviewer. For each interview verbal consent to proceed and to 
tape-record the interview was given prior to questioning. Each participant signed a 
letter of informed consent (Appendix C) immediately following each interview. Each 
interview followed the format and consisted of the questions outlined in the interview 
questionnaire (Appendix D). The duration of each interview was between thirty and 
one-hundred minutes, depending on the elaboration offered by each interviewee.
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Interviews with First Nations participants were conducted in English. Comfort 
in interviewing in English was discussed with each potential participant during initial 
contact regarding interest in participating in the research study.
3.3.4 Content Analysis
Tape recordings of each interview were transcribed. Tape recordings and 
transcriptions were reviewed by the researcher prior to coding to develop familiarity 
with the range and diversity of responses to each question posed during the 
interview process. Each interview was reviewed and hand coded by the researcher 
using a content analysis coding scheme. Coding of themes was based primarily 
upon manifest content; in this study interview questions and responses were straight 
forward, generally allowing for manifest content to be easily detected within themes. 
Latent content or content with deeper meaning embedded in the transcripts became 
more evident in analysis of cross-comparisons of data.
Following the review of transcripts and the interview questionnaire, some 
common categories were defined. Categories were based on responses provided for 
the main discussion points that evolved through the questionnaire. Responses were 
coded by determining to which category each theme belonged. All subsequent 
themes were compared to the identified categories and were either grouped with 
one of the existing categories or a new one was developed. An alphabetical code 
was assigned to each category and to each theme grouped within the categories. 
Themes were recorded in an alphabetical listing and were labelled within the 
transcripts so they could be traced. Themes and categories were summarised and
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represent key points of the research. The defining of categories was carried out with 
caution to reflect guidelines for effective content analysis.
A simplified form of analysis, frequency counts, was used to quantify the 
results of the content analysis. This involved reviewing the categories and adding 
the number of interviewees who identified a particular theme (Singleton eta!., 1993). 
From this, the percentage of respondents in each category was determined.
Categories identified through content analysis and frequency counts were 
reviewed and analysed. Frequency counts for categories were cross-compared to 
participant characteristics of age, residential/geographical history, level of education, 
association with the M-KMA, as well as other categories of responses. Tables were 
developed to track these cross-comparisons. For example, for the research question 
pertaining to the value of EK vs. the value of science, three main categories were 
defined (e.g. EK and science are similar, science is more advanced than EK). 
Frequency counts for each of these categories were compared to participant 
characteristics, such as the association with the M-KMA; this determined how many 
interviewees within a stratum contributed to the responses within the category. 
Comparisons between two differing categories were also conducted to determine 
possible relationships between responses. Similar cross-comparisons were carried 
out for many of the categories. Several trends and response patterns were identified 
through these comparisons.
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3.4 Data Collection & Analysis: Stage Two
The results of Stage One of the research determined the direction taken by 
Stage Two. Participant attitudes towards the use of EK were found to be sufficiently 
positive; thus Option A of Stage Two was followed. This involved the development of 
a draft Guidelines Report for the incorporation of EK and the application of the 
Delphi technique.
3.4.1 Delphi Technique
Based upon the preliminary results of Stage One, a draft Guidelines Report 
for the Integration of EK into Resource and Environmental Planning and 
Management in north-eastern BC (Appendix E) was developed. The Delphi 
technique was applied to determine whether the Guidelines Report would be useful 
in north-eastern BC and to assist in refining the report with respect to its various 
components, content, and style. In addition, where the Delphi technique is used to 
refine concepts, it can be useful for confirming reliability. In this study, the draft 
Guidelines Report represents a summation of preliminary findings of Stage One of 
the research; therefore, agreement with the report supports accuracy of analysis in 
Stage One (Fish & Busby, 1996).
The Delphi technique was modified to suit the purposes of this research 
(Figure 3.2). The individuals comprising the Delphi participant group were 
knowledgeable individuals with respect to the M-KMA, as opposed to experts in a 
given field. The number of rounds for the Delphi technique was also controlled, in 
part, by the time and financial constraints of the study.
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Figure 3.2: Schematic Overview of the Delphi Technique as Implemented in the 
Present Study
Round One Round Two
Response
Period
Response
Period
Data Collection
Selection o f Participants
A ssess Need for Subsequent Round
Data Collection
Frequency Counts 
Summarization
Consider Modification o f Draft 
Guidelines Report
Development of Round Two 
Questionnaire
Frequency Counts 
Summarization
Distribution o f Materials 
Summarised Responses to 
Round One
Round Two Questionnaire
Distribution o f Materials 
Guidelines Report 
Instruction Sheet 
Round One Questionnaire
3.4.2 Participant Selection
The Delphi participant group was created from the pool of thirty-one 
interviewees in Stage One of this study. Participants were carefully selected based
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upon the following criteria: 1. classification in accordance with the strata and sub­
groupings in Stage One of the research. Approximately equal representation from 
each stratum was desired; 2. anticipated usefulness of participant responses. To 
deliver a useful end product, participants thought to be capable of providing the most 
insight to the concepts at hand were favoured. This factor was based primarily on 
the perceived usefulness of comments received during Stage One; 3. distinct or 
unique comments in Stage One. Participants with unique or varying responses were 
chosen to capture a diversity of perspectives on EK; 4. ability to complete the Delphi 
technique. Funds for translation or interpretation were unavailable for this study; 
therefore participants in the technique had to be capable of reading the Guidelines 
Report and completing the Delphi questionnaire on their own; and 5. availability to 
participate in at least two rounds of the modified Delphi technique.
A total of fifteen interviewees were identified as potential participants for the 
Delphi technique. These individuals were approached to determine their interest in 
the study. If interest was expressed, participation was confirmed and the specifics of 
the study (e.g. time requirements, degree of participation) explained. Each 
participant was provided with a copy of an information letter explaining the Delphi 
technique and the criteria upon which participant selection was based. After 
committing to the study, some individuals indicated they were unavailable for 
participation. One participant asked to review the Guidelines Report and the Delphi 
questionnaire prior to committing to the study. After reviewing the material the 
participant declined, leaving a total of twelve individuals to participate in Stage Two.
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After securing the participants for the Delphi advisory group, each participant 
was forwarded a copy of an information letter, the draft Guidelines Report, a Delphi 
technique instruction sheet, and a Round One Delphi questionnaire (Appendix F). 
Participants were asked to read the Guidelines Report and instruction sheet and 
respond to the questionnaire within ten days. Follow-up telephone calls and email 
messages were made to all participants not responding within twenty-five days of 
receiving the questionnaire. Similar follow-up methods were employed for all 
subsequent rounds. After each round responses were reviewed for progress to 
determine the need for a subsequent round of the Delphi technique.
Completed questionnaires were collected and responses analysed. 
Responses to each question were categorised into groups of similar responses and 
frequency counts completed. Summarised responses and frequency counts were 
recorded into a table with each unique response identified as a separate item. The 
Guidelines Report was not updated at this time; recommended modifications to the 
report were incorporated into the summary table for comment in Round Two.
Participants were asked to review the responses of Round One, the draft 
Guidelines Report and to respond to the Round Two questionnaire (Appendix G). 
This questionnaire surveyed for agreement with Round One responses and sought 
explanation of the level of agreement or disagreement with the responses given by 
other participants. Responses to each question in Round Two were categorised into 
three groups: agreement, disagreement, and indifference (neutrality). These 
responses were summarised, along with new statements or suggestions, and 
recorded into a table. Frequency counts were conducted.
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Following the review of response to Round Two it was determined that limited 
progress was being made and the Delphi technique was concluded. Responses 
from both rounds were reviewed for recommendations on modifying the draft 
Guidelines Report. Due, in part, to general acceptance of the report and diverging 
levels of agreement on means for modifying the report, updates to the Guidelines 
Report were not undertaken. This is discussed further in sections 4.13.2 and 5.3.
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Chapter Four -  Results & Discussion 
Stage One
4.1 Overview
This section describes the results of Stage One of the research; results of the 
second phase of the research are presented separately under the heading of Stage 
Two (sections 4.10 to 4.13). The results of Stage One are presented in sections 
reflective of the main research questions, with each section sub-divided into results 
and discussion. Results sections focus on direct outcomes of content analysis and 
cross-correlations and discussion sections describe interesting findings, provide 
insight on relationships between the data, and discuss literature related to the 
findings.
4.2 Participation
4.2.1 Results
In total, thirty-six potential participants were contacted for participation, all of 
which expressed interest in participating. Four potential participants declined and 
one interview was discarded due to a poor quality tape-recording. The number of 
participants in each phase of Stage One is outlined in Table 4.1.
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Table 4.1 : Number of Participants in Each Phase of the Interview Process
Process Stage of Process Totals
Interview process
Initial number of individuals selected 36
Number of individuals interviewed 32
Number of interviews analysed 31
Interviewees were classified into four strata according to their association with 
the M-KMA (Table 4.2). Some participants felt that they belonged to more than one 
of the four main strata; however, the perspective taken during the course of the 
interview was used to categorise the participant. There were approximately equal 
numbers of participants within each of the identified strata.
Table 4.2: Distribution of Interviewees According to Association with the 
M-KMA
Association (Strata) Number of Interviewees
Government decision-making 
representative 9
Cil and gas industry representative 7
Local holder of EK 7
First Nations 8
TOTAL 31
Other participant characteristics, including age, educational background and 
geographical/residential history were also examined. For the characteristic of 
geographical or residential history, participants were categorised according to one of 
five definitions (Table 4.3). For the purpose of this study individuals working in north­
eastern BC included individuals with a principal residence in other areas but who 
work in north-eastern BC on a semi-regular basis.
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Table 4.3: Distribution of Interviewees According to Location of Long-term 
Residency
Geographical/Residential History Nuinber of Interviewees
Individuals residing in north-eastern 
BC for the majority of their lifetimes 14
Individuals residing in north-eastern 
BC for ten years or more 9
Individuals residing or working in 
north-eastern BC for less than ten 
years and who previously resided in 
another area of BC.
2
Individuals residing or working in 
north-eastern BC for less than ten 
years and who previously resided in 
another Canadian province or 
territory.
5
Individuals residing or working in 
north-eastern BC for less than ten 
years and who previously resided 
outside of Canada.
1
TOTAL 31
Educational backgrounds of participants varied, ranging from no formal 
schooling to postgraduate education at the Ph.D. level (Table 4.4). Educational 
backgrounds were categorised according to the level of education achieved, defined 
as follows: postgraduate, which includes participants completing at least one year of 
postgraduate level education at either the Masters or Ph.D. level; university, which 
includes participants completing at least one year of university education; college 
and trade school, which includes participants completing at least one year of 
community college, vocational collage or trade school; high school, which includes 
participants with at least one year of high school; elementary, which includes 
participants receiving any formal schooling at the elementary level; no formal 
schooling, which includes participants that did not attend formal schooling at any
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level, including those that were home schooled and those that learned though the 
teachings of parents or Elders. Many of the participants in this study have completed 
some form of higher education. The implications of this trend are discussed in 
section 4.2.2.
Table 4.4: Distribution of Interviewees According to Level of Education Achieved
Level of Education Achieved Number of interviewees
Postgraduate University 6
University 8
College/Trade School 8
High School (partial or complete) 5
Elementary 1
No formal education 3
TOTAL 31
For the purpose of this study, age was categorised into ten year intervals. The 
age distribution of the group ranged from twenty-seven to sixty-one years of age, 
with the forty-one to fifty age range having the highest number of participants (Table 
4.5).
Table 4.5: Distribution of Interviewees According to Age
Age Number of Interviewees
21-30 4
31-40 7
41-50 13
51-60 6
>60 1
TOTAL 31
The participant group was comprised primarily of males. Four female 
participants participated in the study, two within the stratum of government
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representatives, one In the stratum of industry representatives, and one in the First 
Nations stratum.
4.2.2 Discussion
Initially, four groups were deemed relevant to this study, and categorizing 
participants into these strata was an effective way to survey attitudes towards the 
use of EK in resource and environmental planning and management. Although 
stratification was valuable, further examination revealed additional groups possibly 
worthy of inclusion. Several participants indicated that they were involved in public 
processes related to the M-KMA or processes involving resource development. 
Although the researcher was aware of the multiple projects and processes taking 
place in north-eastern BC, the high level of involvement and historical linkages to 
these processes was unexpected. Given the linkage of this research to public 
participation and decision-making process, it would be useful to explore this 
participant characteristic, as it may provide valuable insight into participant attitudes.
Many of the participants involved in this study were found to have achieved 
education at the college or university level, including postgraduate studies. Given 
that several of the government and industry representatives in this study were 
involved in planning and management at the decision-making level, this was not 
unexpected. Participants in the strata of local holders of EK and First Nations 
showed a more even distribution of level of education. Given the break-down of 
these strata into sub-groups this was also expected. For example, as outlined in 
Table 3.1, the First Nations stratum was represented by sub-groups ranging from
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Elders to band administrators. Generally, the levels of education between these two 
sub-groups would be expected to differ.
The participant group was comprised primarily of males. This may be a 
reflection of population dynamics of north-eastern BC, whereby there is a higher 
than average percentage of males.
4.3 Potential Holders of EK
4.3.1 Results
Interviewees reported twenty-one different holders of EK throughout north­
eastern BC. The most frequently mentioned responses are outlined in Table 4.6.
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Table 4.6: Potential Holders of EK as Related to Resource and Environmental Planning 
and Management in the M-KMA
Potential Holders of EK
Number of 
Interviewees
Percentage of 
Interviewees
1 !
1
1
|î
P If
_i
1
First Nations 8 4 2 8 22 70.9%
Guide outfitters 6 4 4 0 14 45.2%
T rappers 3 4 6 0 13 41.9%
Long time local residents 3 2 3 0 8 25.8%
Hunters 1 4 2 0 7 22.6%
Oil and gas employees 2 4 0 0 6 19.4%
Government employees 4 0 1 0 5 16.1%
General public 2 1 1 0 4 12.9%
Others 6 7 6 0 19 61.3%
Over seventy percent of interviewees (22/31) were of the opinion that First 
Nations held valuable EK. Elders were recognised as holding more EK than other 
First Nations peoples. Within aboriginal communities, Elders are recognised as role 
models and teachers that have a connection to the past and knowledge of traditional 
ways, teachings, stories, and ceremonies (Stiegelbauer, 1996). Almost half of the 
participants (14/31) indicated that guide outfitters held EK, and trappers were also 
frequently mentioned (13/31). Other common responses include long time local 
residents, hunters, oil and gas employees, government employees, and the general 
public. Responses mentioned by less than three participants were placed in the
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‘other’ category. These include ranchers, backpackers, loggers, researchers and 
recreational users of the land.
Although numerous groupings of holders of EK were identified, participants 
recognised that any one holder of EK could belong to more than one of the identified 
groupings. For example, an oil and gas employee may also be hunter.
Industry and government representatives showed the highest diversity in 
responses with most providing at least three types of holders of EK. First Nations 
interviewees showed the least diversity in responses with all (8/8) respondents 
identifying only First Nations peoples as holders of EK. The significance of this is 
discussed further in section 4.3.2. Participants indicated that most potential holders 
EK are easily accessible in north-eastern BC.
4.3.2 Discussion
Participants identified numerous potential holders of EK. Government and 
industry representatives showed the greatest diversity in response. These 
individuals, who are also frequently associated with resource and environmental 
planning and management, often engage with multiple stakeholder groups and in 
public consultation processes: therefore, they are most likely to be aware of the 
diversity potential holders of EK. Furthermore, the jobs of these individuals vary 
widely which may have resulted in the broader spectrum of responses.
First Nations representatives’ identification of only First Nations as holders of 
EK may be a result of these individuals having limited exposure to other groups of 
potential holders of EK. Often, First Nations groups in BC are reluctant to participate
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in planning and management process at the stakeholder level, choosing to 
participate at a government-to-government level. This sometimes limits exposure to 
multi-stakeholder tables and therefore also limits exposure to EK held by other 
participant groups. An alternate explanation is that this was the first thing to come to 
mind during the interview process. Given that First Nations are often involved in TEK 
studies within their communities and that TEK is an important element of their lives, 
this is a reasonable assumption. Another possibility is that First Nations define EK 
as knowledge held exclusively by aboriginal peoples, conceptualising EK held by 
non-aboriginals differently.
As anticipated, participants in this study emphasised aboriginals, particularly 
aboriginal Elders, as holders of EK. Knowledge held by aboriginal peoples has been 
identified by researchers as a prevalent form of EK (Nakashima, 1990; Berkes, 
1999; Berkes et al., 2000). Aboriginal peoples are known to have knowledge 
developed over thousands of years, pertaining to aspects of community, local beliefs 
and values, biological characteristics, land use, and ecological relationships 
(Grenier, 1998). Numerous authors have demonstrated the value and contributions 
of this knowledge to resource management (Berkes, 1999; Sherry at a!., 1999; 
Moller at a!., 2004). The recognition of a role for aboriginals and TK in resource 
management has been increasing (Mauro & Hardison, 2000). Several participants in 
this study were likely aware of the contributions of First Nations and the shift towards 
greater inclusiveness and use of TK in resource management.
Many of the types of EK mentioned in this study have received attention in 
other literary sources. Local agricultural workers and farmers, for example, are
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commonly Identified (Brokensha & Riley, 1980; Gray & Morant, 2003). In Canada, 
studies and legislation relating to EK have focused primarily on aboriginal groups 
and TEK (Berkes, 1999; CEAA, 2005; SARA, 2003). The knowledge of guide 
outfitters and trappers, however, has received less attention. This omission and lack 
of acknowledgement in literature is unexpected given that these individuals and 
occupations are common throughout Canada. These individuals work extensively on 
the land, many operating multi-generational businesses and holding EK spanning 
generations. This study indicates that this type of EK is plentiful: moreover, 
acknowledgement and further study for use in resource and environmental planning 
and management would be of value.
Oil and gas and government employees, particularly those with a long history 
living in the north and those with field or land-based employment or research, were 
identified in this study as holders of EK. Although these types of holders are 
indirectly referred to in LRMP literature, they are seldom the focus of research 
studies (Lui, 1995). One explanation is that industry and government employees 
often work closely with resource and environmental planning and management and 
therefore have the ability to provide EK directly into reports, documentation and 
decision-making processes. These individuals may already be contributing EK that 
goes unrecognised and may not be receiving credit for their input; this may account 
for the lack of emphasis in the literature. It should also be recognised that these 
individuals may contribute EK beyond that pertaining to their jobs or formal positions. 
Individuals involved in other activities, such as outdoor recreational activities or 
hunting may contribute to this knowledge as well. Individuals with scientific training
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may have well defined observational skills and as a result may hold a great deal of 
EK. This study supports the acknowledgement of the EK held by these individuals, 
as well as further exploration of the extent of this knowledge.
4.4 Types of EK
4.4.1 Results
Interviewees indicated that several types of EK are associated with the M- 
KMA (Table 4.7). Where necessary, the definitions of the types of EK are provided in 
the text.
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Table 4.7: Types of EK as Related to Resource and Environmental Planning and 
Management in the M-KMA
Types of EK
Number of Interviewees
Total
Percentage
of
Intervieweesoa
P
1
13■oÇ
o P
l . f
(0co
;
Î
Knowledge of wildlife 9 5 7 6 27 87.1-.
Knowledge of physical features 5 5 2 5 17 54.8%
Knowledge of ecological functions 2 1 4 3 10 32.3%
Knowledge of habitat features 3 3 2 2 10 32.3%
Knowledge of values and human 
interactions 2 0 5 3 10 32.3%
Knowledge of archaeological 
information 3 2 0 4 9 29.0%
Knowledge of vegetative features 0 2 2 4 8 25.8%
Knowledge of aboriginal cultural 1 3 0 4 8 25.8%
Knowledge of technical aspects 
relating to oil and gas development 
and the environment
2 1 5 0 8 25.8%
Knowledge of local history 3 1 2 0 6 19.4%
General knowledge of the land base 0 1 1 2 4 12.9%
Knowledge of planning and 
management processes 1 1 2 0 4 12.9%
The most frequently mentioned form of EK, acknowledged by twenty-seven 
(27/31) interviewees, was felt to be knowledge of wildlife. General issues concerning 
wildlife and the types of wildlife inhabiting north-eastern BC are believed to be well 
known by many stakeholders. Wildlife locations, preferred hunting and fishing 
locations, and other known aggregations of wildlife were often considered common 
knowledge. Respondents indicated that people hold knowledge of wildlife 
distributions, travel routes, population estimates, and explanations for animal 
behaviours.
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Similarly, ten respondents (10/31) indicated that knowledge of ecological 
systems and functions is common. Ten interviewees (10/31) also indicated the same 
about knowledge of habitat features. Participants believed that trends in current 
ecosystem functions, animal populations and historical patterns were well known for 
the M-KMA. Food chain relationships, predator versus prey interactions, and the 
effects on ecological systems as a result of external or anthropogenic sources (e.g. 
the oil and gas industry) were frequently mentioned. Habitat features, such as 
locations of productive habitats, general habitat features, and trends in habitat 
productivity and suitability were also identified.
Over half of all respondents (17/31) were aware of EK pertaining to physical 
features in north-eastern BC, including familiarity with watersheds and mountain 
ranges, knowledge of trails and trail systems, and the locations of special attractions. 
Some participants simply acknowledged a holistic understanding of the general 
landbase (identified by 4/31 participants) as a type of EK. Eight participants (8/31) 
felt that knowledge of vegetation and vegetative features within the M-KMA were 
well known. Knowledge of riparian zones, trends in vegetation growth, and 
knowledge and locations for various vegetation types, including medicinal plants, 
were cited as examples.
Aboriginal culture, which was viewed as knowledge pertaining to First Nations 
peoples and their traditional or cultural practices, was mentioned by eight 
participants (8/31). Examples provided include EK pertaining to culturally significant 
campsites, travel routes of Elders, and stories or lessons learned by generations 
past. Several participants indicated that spiritual sites were a critical component of
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aboriginal culture, such as the locations and stories relating to past burial 
ceremonies and sites of spiritual significance. Archaeological knowledge was also 
identified by nine (9/31) interviewees. This was believed to encompass known burial 
sites, proof of historical occupancy, and sites believed to have archaeological 
potential.
Knowledge of local history, acknowledged by six (6/31) interviewees, 
consisted primarily of knowledge of previous occurrences in the M-KMA, such as old 
trails and recreation areas. Many participants felt that this knowledge was distinct 
from knowledge of aboriginal culture in that it was not necessarily linked to First 
Nations values. Some participants associated this type of EK with post-colonial 
history.
Knowledge of values and human interactions with both land and people was 
identified by ten participants (10/31). This included knowledge of how and why the 
land is used by people, environmental values, concerns of the people who use the 
land, and knowledge of the skills and traits of those who make use of the land.
Technical and industrial knowledge was also viewed as a form of EK by eight 
participants (8/31). This included technical knowledge of industrial practices in the 
M-KMA, means of modifying or improving practices, and knowledge of the oil and 
gas industry in general. Knowledge of processes (identified by 4/31 participants) 
relating to the management of the M-KMA was also identified as a form of EK.
Participants provided a range from one to seven responses when asked 
about the types of EK pertaining to the M-KMA. Government and industry 
representatives were found to provide less than the average number of responses.
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with local holders of EK and First Nations providing more than the average number 
of responses. Wildlife knowledge, knowledge of habitat features and knowledge of 
physical features were believed by participants in all strata to be common knowledge 
types pertaining to the M-KMA.
Government representatives indicated that knowledge of local history and 
archaeological knowledge were important. Although few trends were found within 
the responses of industry representatives, knowledge of aboriginal culture and 
archaeological knowledge were mentioned.
Local holders of EK frequently mentioned knowledge of ecological 
functions, knowledge of values and human interactions, and technical knowledge as 
common knowledge types pertaining to the M-KMA. Although knowledge of local 
history was mentioned by a couple of individuals in the stratum of local holders of 
EK, aboriginal culture and archaeological knowledge were not. First Nations 
participants also commonly mentioned knowledge of ecological systems, as well as 
knowledge of values and human interactions. In addition, these participants 
suggested that knowledge of vegetative features, aboriginal culture, and 
archaeological knowledge were common forms of knowledge in the M-KMA. First 
Nation participants did not refer to knowledge of local history, technical knowledge, 
or knowledge of planning and management processes.
When comparing the overall responses of cultural, historical and 
archaeological knowledge it was found that these responses were given twenty- 
three times by seventeen different participants, indicating that there was limited
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repetition or acknowledgement of the different response types by individual 
participants.
All participants stating knowledge of values and human interactions as a form 
of EK are life-long residents of north-eastern BC or have resided in north-eastern BC 
for at least the last ten years. This was also found to be the case for those stating 
technical knowledge. In north-eastern BC, the same individuals are often engaged in 
various planning and management processes, therefore residents of ten years or 
more may have experienced cases where knowledge of people and technical 
knowledge were of use to planning and management processes.
4.4.2 Discussion
This study revealed a diversity of knowledge types pertaining to the M-KMA. 
Similarly, literature contains numerous references to various types of EK; wildlife 
knowledge (Nakashima, 1990; Ferguson & Messier, 1997; McDonald et al., 1997; 
Berkes, 1999; Moller et al., 2004), agricultural knowledge (Scott & Walter, 1993; 
Harrison et a!., 1998; Igbokwe, 1999; Winkleprins, 1999), knowledge of forestry 
(Duffield, 1998), and fisheries and marine knowledge (Corsiglia & Snively, 1997; 
Hutchings, 1999; McLachlan, 1999; Newman & Le Drew, 2005;) are just a few 
examples.
Aboriginal culture and archaeological knowledge have been identified as 
common forms of EK, including knowledge of traditional or cultural practices, belief 
systems, and culturally significant locations and artefacts (Corsiglia & Snively, 1997; 
Turner et al., 2000). In this study, archaeological knowledge was given slightly more 
emphasis than knowledge of aboriginal culture. Emphasis on archaeology may be
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due to its role in confirming past cultural existences. Archaeological information is 
often used to support claims of aboriginal rights and title (Ministry of Sustainable 
Resource Management 2004c; Ministry of Sustainable Resource Management & 
Ministry of Water, Land and Air Protection, 2005). The limited number of government 
representatives stating aboriginal culture as a form of EK was surprising given their 
involvement in planning processes; however, some of these participants may have 
considered archaeological knowledge to include knowledge of aboriginal culture.
The lack of acknowledgement of aboriginal culture and archaeological 
knowledge by local holders of EK was expected; these participants focused on 
knowledge of local history. Some of these participants defined local history as EK of 
past events unrelated to aboriginal practices or events. It appears that participants 
wanted to distinguish between colonial history and First Nations history. The term 
‘cultural’ was associated more frequently with aboriginal history and there may have 
been some reluctance to use this term in connection with colonial history.
4.5 The Value of EK vs. the Value of Science
4.5.1 Results
Interviewee’s views on comparing the value of EK to the value of science 
were categorised in three different ways (Table 4.8).
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Table 4.8: Value of EK vs. Value of Science
Number of 
Interviewees
Value of EK vs. Value of Science 1 Io
?c
S'
Ï■a
Ç
is;;IL.
—I; Frequency
EK and science produce results of 
similar quality 8 5 5 7 25 80.6%
Science produces higher quality data 
than EK 1 2 0 1 4 12.9%
EK produces higher quality data than 
science 0 0 2 0 2 6.5%
Most participants (25/31) believed that both EK and science produce results 
of similar quality and could contribute equally well to decision-making processes. 
Within this group of interviewees, some expressed this similarity as direct 
equivalency, whereas others recognised differences between the knowledge types 
and expressed the similarity as being complementary. Those expressing 
complementarities viewed this as an acknowledgement of differences between the 
knowledge types and recognition that when combined the knowledge types provide 
something more valuable than either one alone. Four participants (4/31) held the 
position that scientific knowledge had definite benefits over EK. These participants 
viewed science as more rigorous than EK and capable of producing more accurate 
and higher quality data. The contrary was argued by two others (2/31), who were of 
the opinion that EK had definite benefits over scientific information, including that it 
was more accurate due to more extensive data collection periods.
6 6
For the most part, participants in all strata viewed the knowledge types as 
similar. It is worth noting that some local holders of EK believed that EK often 
produced ‘higher quality’ knowledge (with none of these participants suggesting that 
science is more advanced) and that some industry representatives believed that 
science produced knowledge of a higher quality. The majority of individuals 
suggesting that science and EK were complementary had university or postgraduate 
level university education.
4.5.2 Discussion
More than two thirds of interviewees viewed EK and science as similar and 
capable of contributing equally well to resource and environmental planning and 
management. Complementarities between EK and science are becoming 
increasingly recognised; some scholarly examples include Berkes (1993), Turnbull 
(1994), Huntington (2000), and Pierotti & Wildcat (2000). In this study 
complementarities between the knowledge types were recognised primarily by 
government representatives and by those participants with a university level 
education. One possible explanation for this trend is that many of these individuals 
are likely trained scientists or are in some way familiar with scientific methods, 
thereby allowing these participants to be able to recognise the differences between 
the methods used to collect these knowledge types and the potential for 
complementarities to occur.
Differences between science and EK have been discussed by several 
researchers (Corsiglia & Snively, 1997, Pierotti & Wildcat, 2000), many concluding 
that the most comprehensive form of knowledge is attained through the combination
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of science and EK. Science and EK have differing strengths and weaknesses and, 
when combined, cover some of the weaknesses of the other. For example, Corsiglia 
& Snively (1997) report that the Nisga’a First Nation of Nass River Valley, BC, 
combined TEK with scientific knowledge to create an innovative and effective fish 
counting system. Turnbull (1994) suggests that EK complements science by 
providing an awareness of local differences leading to a more precise understanding 
of our environment. Agrawal (1995) and Brodt (2002) suggest that the differences 
between the knowledge types are not as profound as suggested by much of the 
literature and that science and EK are not distinct knowledge types, but rather 
pieces of a knowledge continuum.
One may claim that because interviewees in this study viewed EK as 
equivalent or complementary to science that it can be used to complement and 
augment science in planning and management. Although these results support this 
concept, other responses in this study do not show the same level of support. 
Responses related to the verification of EK (section 4.6) seem to indicate some 
reluctance to accept EK at face value. In addition, common management practices 
do not appear to treat EK with equal standing to science. Although EK is discussed 
often in literature, it is not used as commonly as science, nor is it commonly 
integrated with science in planning and management.
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4.6 Verification of EK
4.6.1 Results
This section examines participants’ views on the need for verification and 
some approaches for addressing verification (Table 4.9).
Table 4.9: Opinions on Verification of EK
Opinions on Verification of EK
Number of 
nterviewees
Frequency
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Opinions on verification of EK
Occasional verification 7 1 1 0 9 29.0%
Verification is unnecessary 0 1 3 3 7 22.6%
All EK should be verified 1 3 0 1 5 16.1%
Uncertainty on the need for verification 0 1 1 1 3 9.7%
Verification is ineffective 0 0 1 1 2 6.5%
No response 0 1 1 3 5 16.1%
Approaches to verification of EK
Credibility of individual(s) providing EK 4 4 2 3 13 41.9%
Compare with other information sources 5 3 1 0 9 29.0%
Compare with other holders of EK 4 3 1 1 9 29.0%
Relevance to tasks being undertaken 3 4 0 1 8 25.8%
Personal decision or determination 1 0 3 0 4 12.9%
Community or group verification 0 1 0 1 2 6.5%
No criteria or specific means used 0 1 1 0 2 6.5%
Conduct field verification 1 1 0 0 2 6.5%
No response 0 0 1 0 1 3.2%
Approximately half of the participants (16/31) were of the opinion that either 
no verification or only occasional verification is necessary. Occasional or situational 
verification, identified by nine (9/31) interviewees, could encompass a number of 
circumstances, including the verification of information critical to the task at hand.
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randomly selecting pieces of information to verify, and verifying information that 
contradicts other sources. Of those individuals suggesting that the verification of EK 
was unnecessary (7/31), most maintained that sources of EK are trustworthy. A 
couple of participants noted that the Canadian courts, in Delgamuukw, validated oral 
histories and TEK. Five interviewees (5/31) felt strongly that all EK should be 
verified. Three participants (3/31) expressed uncertainty on their views towards 
verifying EK and two interviewees (2/31) believed that verification processes were 
ineffective.
Five participants (5/31) were categorised as no response. Two of these 
interviewees provided responses on approaches for verification but did not 
specifically provide views on the need for verification of EK. For the three remaining 
participants there was no discernable response; either they failed to provide a clear 
response to the question or the researcher could not interpret the response from the 
tape recording. Attempts were made, in some of these cases, to follow-up and clarify 
responses during the interview process; however, this did not alter or provide clarity 
to these responses.
Government representatives generally felt that occasional verification of EK 
was suitable, although none of these individuals was of the opinion that verification 
was unnecessary. Many industry representatives suggested that all EK should be 
verified. Local holders of EK and First Nation participants were of the opinion that 
verification was unnecessary. Almost all participants indicating that occasional 
verification was suitable had university or postgraduate level university education. All
70
individuals stating that EK should be verified had a college or higher level of 
education.
Various approaches for verifying EK were mentioned by interviewees. The 
most commonly mentioned approach to verification involved comparing EK to other 
sources of information. Nine interviewees (9/31) suggested that EK be compared to 
other sources of EK. Two interviewees (2/31) suggested that EK could be verified in 
communities or groups. This would represent one means by which EK could be 
compared to other sources of EK. Comparing EK to other confirmed sources of 
information was also mentioned by nine interviewees (9/31). This suggestion 
included comparing EK to science, literature, and technical documents.
Thirteen interviewees (13/31) believed that verification and usefulness of EK 
could be associated with the individual providing the knowledge. Some participants 
suggested that credibility could be assessed by the reputation of the holder of EK 
and the intent of holders in providing EK. A few participants noted long time 
residents of north-eastern BC and First Nations Elders as credible sources of EK.
Eight interviewees (8/31) viewed the relevance of EK to the task or project 
underway as important in determining its usefulness. Participants suggested 
collecting only knowledge that is directly applicable to the task being undertaken; 
this involves ensuring that meetings and other means for collecting EK are focused 
on attaining the desired EK and that holders of EK are aware of this need.
Four interviewees (4/31) claimed that determining the usefulness of EK was 
a personal or professional decision, with three indicating that this would be done on 
a case by case basis. This may involve a combination of the credibility of the source
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and the relevance of the EK to the task at hand. Two Inten/lewees (2/31) reported 
that there were no criteria or specific means used for determining the usefulness of 
the knowledge. Two interviewees (2/31) suggested that scientists or researchers 
accompany holders of EK into the field for verification.
Almost all participants that linked source credibility to usefulness have been 
residents of north-eastern BC for ten years or more. All but one interviewee who 
advocated comparing EK with other information had attended university or graduate 
school.
4.6.2 Discussion
This study indicates that there is some concern over the quality and integrity 
of EK. Only seven interviewees (primarily First Nations and local holders of EK) 
believed that verification was unnecessary. Interviewees more commonly believed, 
particularly government and industry interviewees, that all or some EK requires 
verification. With over half of the participants in this study feeling that at least some 
form of verification is needed, one might expect some resistance to relying 
significantly on EK. The concern over quality is supported by statements that 
usefulness and the need to verify vary according to the credibility of the individual 
providing it. This indicates that there may be differences in the quality of EK 
provided.
There are several explanations for why industry and government 
representatives viewed verification as necessary. These individuals are often 
engaged in decision-making; where EK is the basis for a decision it may be critical to 
ensure that the EK is valid. These decisions often involve other governments.
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agencies, corporations and groups, some of which may be reluctant to accept 
recommendations brought forward through EK alone. Previous experience may also 
play a role. Some of these individuals have been exposed to EK frequently through 
extensive work in resource and environmental planning and management and may 
have experienced cases where EK was incorrect. These views may be related to 
educational background. Most of those stating a need for occasional verification 
have university or postgraduate level education; these individuals may have stronger 
backgrounds in science and, therefore, are accustomed to the rigor of scientific 
methods and may feel discomfort without some form of rigor being applied to EK.
Although many interviewees viewed some form of verification as necessary, 
most local holders of EK and First Nations, did not. This perspective may be linked 
to the common view that TEK and IK have been continually verified over the years 
and are renewed and integrated with previous knowledge on a continual basis 
(Heyd, 1995; Berkes, 1999; Michel & Gayton, 2002). Some of these interviewees 
simply suggested that information provided by holders of EK is correct. Several of 
these individuals are likely unfamiliar with scientific methods and may not recognise 
that science is subject to rigorous and continual verification processes.
There are several different methods of verifying EK, the extent of which is 
often dependant upon the associated environmental planning and management 
practices. Community-based planning or collaborative planning approaches, for 
example, allow stakeholders to share knowledge and experiences (Frame et al.,
2004) and thereby provide opportunities for verification by triangulation. Other 
management practices, such as environmental assessment or lower level planning
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exercises and information gathering (e.g. pre-tenure plans for oil and gas 
development) do not take the same collaborative approach, therefore, EK must be 
verified through other means. Interviewees in this study suggested gauging 
appropriate times for verification to occur, including verifying EK that is critical to 
outcomes, randomly selecting pieces of information to verify, verifying EK from 
holders of questionable credibility and verifying EK that contradicts other sources.
Inglis (1993) indicates that although verification can be effective for testing the 
quality of EK prior to its use, it involves considerable time and effort and is 
impractical in some management practices, such as environmental assessment. 
Usher (2000) offers some suggestions for making the verification process easier, 
such as corroboration of EK through comparison to scientific information and 
examining EK for internal consistency. Testing informants’ knowledge in the field at 
the appropriate times and places can also be an effective verification tool. This 
method involves asking a number of questions to which the answers are known, and 
questions which seem plausible but to which the answers are not possibly known 
(Inglis 1993). These types of verification are less time consuming than conducting 
field verifications.
Although interviewees in this study suggested several approaches to 
verification, the processes for conducting such verification were unclear and 
inconsistent. According to interviewees, verification can range from an informal 
process, such as quick assessments of holder credibility, to more formal means, 
such as field verification and comparison to scientific studies. Some interviewees 
indicated that assessments of holder credibility were used as a preliminary step to
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determining whether EK is given further consideration, including consideration for 
verification. Others, however, viewed this as a form of verification, whereby the EK 
of a holder deemed to be credible was considered valid. The range of responses 
around this topic highlight the need for clarity on a number of factors, including who 
determines whether verification occurs, at what phase of EK collection should the 
usefulness and validity if the information be assessed, and what methods of 
verification are appropriate.
Assessing usefulness of EK based upon credibility of individuals providing the 
EK raises the issue of politics and power in resource and environmental planning 
and management. In planning and management processes, fair decision-making 
can be compromised with set political agendas and power imbalances (Finnigan et 
al., 2003). Interviewees in this study did not provide details on how an individual was 
assessed for credibility. In some cases, particularly collaborative planning or public 
consultation process, individuals demonstrating dominance or the financial ability to 
participate fully in a process can be viewed more favourably (Lane & McDonald,
2005). Some potential holders of EK may also be well known politically, and 
therefore have greater access to or credibility with decision-makers (Lane & 
McDonald, 2005). Accordingly, credibility may be assigned to EK sources that say 
what decision-makers want to hear; this is considered a form of selection bias. 
Decision-makers engaged in collecting or integrating EK in planning and 
management process are subject to influences of power and politics. Some 
interviewees in this study might argue that part of the problem lies in the power held
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by the government or industry decision-makers and that only certain holders of EK 
are able to influence these individuals.
Results indicate that inten/iewees from each stratum believed that the 
credibility of the individual providing the EK is important for assessing validity and 
usefulness. Results elsewhere in this study show that government and industry 
representatives believed bias to be a problem with EK (section 4.9.1.1), therefore, 
their views towards credibility were expected. Conversely, local holders of EK and 
First Nations seldom mentioned bias as a potential barrier and viewed verification of 
EK as unnecessary. Accordingly, their views on credibility were somewhat 
surprising, and acknowledgement by these individuals that some sources of EK are 
not credible supports the claim that EK can be biased and reaffirms the need for 
occasional verification.
The relevance of EK to job functions and key tasks or projects was 
emphasised by some government and industry representatives as an important 
factor in assessing usefulness. Individuals involved in planning and management 
processes are often tasked with completing one specific phase of a process or 
project. To complete these, they may seek and use only EK that is directly 
applicable to the task, regardless of the extent of EK available. This focused 
approach to the use of EK is likely linked to the need for individuals working with EK 
to fulfil job requirements and meet project and process timelines. Some interviewees 
suggested that planning and management processes involving the collection of EK 
should emphasise the types and extent of EK desired, thereby focusing and 
facilitating collection of EK to information directly relevant to the task at hand.
76
Although this may assist with the incorporation of EK, it may create expectations that 
opportunities for gathering EK will be associated with each phase of a planning and 
management process or project. Furthermore, some providers of EK may not wish to 
be frequently engaged. Interviewees from the strata of local holders of EK and First 
Nations did not recognise relevance as important. This may indicate that they are 
unaware of the work responsibilities and pressures experienced by these individuals 
to fulfil their job requirements.
Although it appears that the verification of EK is challenging, it is not 
dissimilar to methods used in scientific studies. Scientific research can require 
various forms of verification. Scientific experiments are often conducted multiple 
times and are repeated under slightly differing circumstances by other researchers 
before being considered valid. Studies are also subject to peer review by other 
scientists in the same or similar fields (Casti, 1989; Ehrlich, 2001). When applying 
the results of scientific studies in a different context, forms of verification are often 
conducted, such as repeating experimentation with some modifications (Casti, 
1989). Using this logic, one might argue that verification of EK should be considered 
standard practice.
Similarly, science is often judged by the credibility and reputation of the 
researchers or institutions that produce it, and the journal that publishes the results. 
Sources of publication are assessed according to historical credibility and current 
methods of verification, such as peer review. Science, in some cases, can also be 
affected by cases of bias, conscious or unconscious, on the part of researchers
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(Elrich, 2001). Despite these similarities, credibility and biases appear to present 
more of a challenge in the case of EK.
4.7 Specific Uses for EK
4.7.1 Results
Interviewees identified numerous uses for EK (Table 4.10).
Table 4.10: Specific Uses for EK as related to Resource and Environmental 
Planning and Management in the M-KMA
Number of 
nterviewees
Specific Uses for EK !
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Direct planning and decision-making 5 5 3 1 14 45.2%
Establishing baseline environmental 
information 4 4 1 4 13
41.9%
Limited uses for EK 2 3 1 2 8 25.8%
Reveal new or unknown information 3 1 3 1 8 25.8%
Assist in avoiding environmental 
damage 0 0 2 4 6
19.4%
Guide potential development locations 1 1 2 1 5 16.1%
Provide public views 4 0 1 0 5 16.1%
Guide research studies 2 0 0 0 2 6.5%
No response 0 0 0 1 1 3.2%
Eight specific uses for EK were suggested by participants. Directing planning 
and decision-making (14/31 interviewees) and establishing baseline environmental 
information (13/31 interviewees) were the most common suggestions. Use of the 
knowledge in general planning and management processes, as well as the early 
integration of EK was viewed as essential by several participants. Some participants
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suggested that all planning and management efforts could benefit if care was taken 
to incorporate EK throughout all stages of these initiatives. Establishing baseline 
environmental information was believed to be accomplished by filling in current 
knowledge gaps, by providing site specific knowledge, by providing historical 
knowledge, and by providing knowledge of important environmental components or 
interactions.
More specific, but related responses, include suggestions that EK can assist 
in guiding development locations (5/31 interviewees), assist in avoiding 
environmental damage (6/31 interviewees), and reveal previously unknown 
information (8/31 interviewees). EK was thought to be helpful in managing 
development sites and improving industrial uses of the landbase, for example, 
selecting access routes that minimise impacts to the environment. It was suggested 
that EK could assist in avoiding development in environmentally sensitive areas and 
provide knowledge of current environmental problems or concerns (e.g. locations of 
unhealthy animal populations and means for avoiding further harm to the 
populations). EK might also allow for consideration of factors that might otherwise be 
missed; some view EK as an evolution of knowledge that continually brings forth 
new knowledge. One participant in particular noted that EK can bring forth ‘jewels’ of 
knowledge that, when known, can change ones outlook on an issue completely.
Five participants (5/31) viewed EK as a means for representing public views 
and values. Public consultation was seen as a method for acquiring EK and as a 
means for bringing public EK to decision-makers. Public values relating to 
ecosystems were thought by some participants to be important in avoiding the
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potential compromising of these ecosystems. Two participants (2/31) also felt the 
knowledge to be useful for guiding research studies.
Eight participants (8/31) stated that difficulties in using EK were substantive 
enough to prevent its use in planning and management. Difficulty putting EK into 
context, biases, and difficulties gathering relevant EK were provided as examples. 
Limited opportunities for integrating EK into current oil and gas planning and 
management processes were also viewed as a major limitation. Contrary to these 
opinions, other participants noted that EK was often cheaper, more efficient and a 
less time consuming method for gathering knowledge pertaining to the landbase.
Overall, approximately three quarters of participants (24/31) provided at least 
one potential use for EK. Over half of the participants stating limited uses for EK also 
provided additional positive comments regarding its usefulness. For example, one 
interviewee, who stated that EK could not be used due to the difficulty of putting the 
knowledge into the context of planning and management, also stated that it can be 
useful for getting site specific details on an area.
Greater frequency of response was found to be associated with interviewees 
with a postgraduate level education than interviewees with an education at the high 
school level or below. Government representatives provided the greatest number of 
potential uses for EK and emphasised uses such as directing planning and decision­
making, directing research studies, providing public views, and providing new or 
unknown information. Industry representatives suggested the highest number of 
limited uses for EK. First Nations interviewees had the fewest number of suggested
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uses for EK, and unlike other interviewees in this study, did not suggest directing 
planning or decision-making.
All six participants who had completed at least one year of graduate study 
suggested directing planning and decision-making as a use for EK. Many of the 
participants indicating providing public views as a use for EK also had university or 
postgraduate level university education. Most of the participants suggesting avoiding 
environmental damage had a level of education at the elementary level or below.
4.7.2 Discussion
Responses to this interview question showed strong support for the use of EK 
in planning and management. Given that this study was conducted within the context 
of planning and management and with emphasis on the M-KMA, a known special 
management zone with multiple planning initiatives underway, this response pattern 
was anticipated. Nevertheless, the fact that support for its use in planning and 
management was most frequently mentioned, is significant.
Although interviewees from all strata suggested using EK for planning and 
management purposes, it was mentioned most frequently by government and 
industry representatives. Several of these individuals likely address EK in the 
context of their jobs, which are often linked to planning and management process in 
north-eastern BC. The representatives for First Nations and local holders of EK, 
however, were not employed by governments or industry and are, therefore, not 
likely as concerned about directing these processes.
First Nations interviewees had the lowest frequency of response, focusing on
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responses related to establishing baseline information and avoiding environmental 
damage. This was somewhat surprising given that aboriginals across Canada are 
continually becoming engaged in studies and exercises related to the gathering and 
use of TEK (Moller et al., 2004; Oro, 2005). Conversely, First Nations 
representatives in this study tended to be focused on the gathering of TK to prevent 
its loss within their communities and, at the time of this research, were not actively 
engaged in inputting EK into other projects or processes. In addition, it appeared 
that many of these interviewees felt negatively about externally driven uses of TK 
and were not interested in partaking in these, regardless of their potential use. 
These participants may have been unwilling to suggest uses for EK that they 
believed to be directed by government or industry, such as planning and decision­
making and guiding development locations.
Several of the potential uses for EK mentioned in this study are echoed within 
existing literature (lUCN, 1986; Inglis 1993); however, they are often linked to 
specific management processes. Usher (2000), for example, refers to using EK in 
environmental assessment processes, stating that it can be used to help determine 
the level of environmental impacts and guide scientific research by identifying site 
specific features and focusing sampling programs. Efforts in restoration can benefit 
from the use of EK, whereby EK can provide detailed observations over time 
increasing understanding of restoration ecology (Martinez, 1994; Kimmer, 2000; 
Robertson et al., 2000; Turner, et al., 2000). Studies have also indicated that TEK 
assists in environmental monitoring practices by providing early warning signs of 
ecosystem change (Ford, 2001). EK, in the form of expert opinion, has also assisted
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in habitat suitability models and in geographical information systems (GIS) mapping 
for rare and endangered species (Johnson & Gillingham, 2004; Johnson, et al., 
2004).
Although environmental assessment processes, monitoring, and restoration 
were seldom discussed by interviewees in this study, many of the ideas on potential 
uses (e.g. establishing baseline environmental information and avoiding 
environmental damage) could contribute to these processes. Furthermore, several 
interviewees mentioned that EK could be used to direct planning and management; 
interviewees may have viewed environmental assessments, monitoring and 
restoration as components of planning and management processes.
Most interviewee responses were based upon informing either current 
management or specific environmental practices. Government representatives, 
however, suggested that EK is useful for providing public views. EK can be viewed 
as a continuum of knowledge, ranging from factual statements to value statements 
based on opinion or beliefs (Inglis, 1993; Usher 2000). In this context, public views 
would be considered a value statement or opinion and, as a result, may be used 
differently in planning and management than statements of fact. For example, 
stating that an area should be protected would be considered a public view, whereas 
stating that the area contains rare plant species is a factual statement. These 
categories of knowledge are discussed further in section 4.8.2.
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4.8 Approaches for Documenting EK
4.8.1 Results
Although this study did not specifically address means for documenting EK 
through a direct question in the interviewing process, several comments emerged 
regarding this topic. Approximately half of the interviewees stated the need for 
increasing efforts in documenting EK. Documenting meetings and interviews, 
recording notes of public consultation, and taking field notes, were provided as 
examples. Increased use of mapping, such as providing maps on which holders of 
EK could record information and using GIS tools were suggested. Traditional use 
studies and improved storage and access to EK were also suggested. Some 
participants explained that they were not aware of various means or methods for 
documentation.
For the most part, attempts to integrate EK into modern land use planning 
and management have been ad hoc, unorganised and unstructured (Usher, 2000). 
This study offered little in terms of suggested means for documenting EK. The 
literature offers some suggestions for organizing and documenting EK and provides 
useful examples of successful documentation efforts.
4.8.2 Discussion
The Foundation for Revitalization of Local Health Traditions initiated The 
People’s Biodiversity Register Programme to document community-based 
knowledge of medicinal plants and their uses. This created a formal institution for the 
maintenance and management of the knowledge and allows for continued use and
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application of the knowledge (Gadgil, et al., 2000). The Ashkui project, based in 
Labrador, developed a combined form of ecological knowledge, recognizing the 
qualities and limitations of traditional and scientific knowledge systems, allowing for 
the context of both knowledge types to be maintained. Computer programs and 
multi-media systems to manage and share EK were used; the system relied heavily 
upon on the ground or field meetings involving locals and scientists (Kelsey, 2001). 
The Inuit and Cree of Hudson Bay also worked to compile detailed knowledge of 
several key northern species and environmental changes by charting the knowledge 
in very comprehensive, yet understandable maps (McDonald et al., 1997). Detailed 
and comprehensive approaches to documentation can also be successful, as 
evidenced by the documenting of TK of the Vuntut Gwitchin First Nation in the book 
entitled” The Land Still Speaks” (Sherry & Vuntut Gwitchin First Nation, 1999). 
Karjala et al. (2004), through the use of a Aboriginal Forest Planning Process 
(AFPP) designed for the integration of indigenous and western forest management 
practices, also successfully summarised and compiled TK though the use of criteria 
themes and sub-themes.
In this study, many interviewees were of the opinion that EK is introduced to 
resource and environmental planning and management processes through public 
consultation, with limited follow-up to collect and document EK. This limited follow-up 
is believed to be the impetus for attempts by sources of EK to provide their 
knowledge during public consultation phases, regardless of the intent. Although the 
styles of public consultation sessions differ from case to case, most are not designed 
for collecting and documenting EK. However, some of the suggested means for
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documenting EK, such as detailed note taking and the use of maps could be applied, 
thereby making these processes more conducive to documentation.
For information entered into planning and management through public 
forums. Usher (2000) suggests that the EK can be more easily documented and 
utilised when separated into four categories (Table 4.11).
Table 4.11 : Defining Categories for the Collection and Documentation of EK 
(adapted from Usher, 2000).
Category Definition Examples Knowledge Base
Category
1
Factual/rational 
knowledge about 
the environment.
Weather
Currents
Animal
behaviour
Empirical observations by individuals of specific events of 
phenomena; Generalised observations based on 
numerous observations over a long time; Generalised 
observations based on personal experience reinforced by 
the accounts of others both living and dead.
Category
2
Factual 
knowledge about 
past and current 
use of the 
environment or 
other statements 
about social or 
historical 
matters.
Patterns of land 
use
Statement of fact based on a range of knowledge from 
personal experience and observation to oral history.
Category
3
Values about the 
environment.
How to behave 
with respect to 
animals.
Culturally based value statements about how things 
should be and what is fitting and proper to do.
Category
4
The knowledge 
system.
Systems of 
classification of 
natural 
phenomena that 
may differ from 
Western 
scientific 
approaches.
Culturally based cosmology by which information is 
derived from observation. Experience and instruction are 
organised to provide explanation and guidance.
The notion of categorizing EK is supported by Paci et al., (2002), who suggests that 
TEK has components of both fact and theory, with the theory being most frequently 
discussed and studied. Inglis (1993) suggests that EK, IK in particular, can be 
broken down into categories consisting of taxonomic, spatial, temporal and social
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knowledge (Table 4.12).
Table 4.12: Categories for the Collection and Documentation of Indigenous 
Knowledge (adapted from Inglis, 1993)
Knowledge Type Definition
Taxonomic Local language names for species and the local significance of eachspecies identified.
Spatial Spatial distribution of living and non-living resources and amenities.
Temporal Location and timing of a significant biological events.
Social Indigenous peoples perceptions, uses, allocations, transfers and management of natural resources.
When comparing the types of EK Identified In this research and the suggested 
means for categorizing EK, some similarities are found. Knowledge of vegetative 
features (e.g. names of plant species), for example, would be considered, by Usher 
(2000) taxonomic knowledge or Category 1 knowledge, whereas, details of past 
cultural practices would be classified as social or Category 4 knowledge. In addition. 
Interviewees In this study Indicated providing public views and opinion as a potential 
use of EK. This would constitute Category 3 knowledge by Usher (2000), or 
knowledge of values.
Usher (2000) suggests that EK be documented In a way that Is equivalent or 
comparable to science, particularly Category 1 knowledge. Observations and 
Inferences should be clearly distinguished to avoid conflicting observations that 
cannot be reproduced and are not clearly grounded In space and time. Usher (2000) 
argues that It Is Important to distinguish between knowledge of values and testable 
environmental effects or facts.
Although there Is general support for Increased documentation. Pad (2002) 
cautions that the removal of TEK from Its original context may transform the 
knowledge from a reflexive form to a form that Is more definite. This may also alter
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the original intent of the knowledge (Heyd, 1995; Hawley, et a i, 2004). Recording 
the knowledge at its lowest level of understanding and having the information 
controlled by the community may assist in eliminating this potential problem.
4.9 Barriers to Using EK & Means for Overcoming Barriers
Unlike the sections above, this section combines the results of two separate 
research questions: barriers to using EK and suggested means for overcoming such 
barriers. These sections are combined to emphasise the linkages between them. 
The results of each are presented separately, followed by a common discussion 
section.
4.9.1 Results
4.9.1.1 Barriers to Using EK
Interviewees identified numerous barriers to the use of EK, with each 
interviewee providing at least one example of a barrier (Table 4.13).
Table 4.13: Barriers to Using EK as Related to Resource and Environmental 
Planning and Management in the M-KMA
Barriers to Using EK
Number of 
nterviewees
Frequency
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Hesitation to share EK 7 3 4 5 19 61.3%
Personal biases 5 4 2 1 12 38.7%
Complex methods for collecting and 
utilizing EK 0 2 5 4 11 35.5%
Barriers within First Nation communities 2 3 1 3 9 29.0%
Time constraints 6 2 1 0 9 29.0%
Monetary issues 1 3 1 4 9 29.0%
Inconsistent decision-making processes 1 2 2 3 8 25.8%
Communication breakdowns between 
stakeholder groups 1 0 3 3 7 22.6%
ineffective communication of EK 2 1 2 2 7 22.6%
Internal government issues 1 4 0 7 22.6%
Complex planning and management 
processes 2 1 3 1 7 22.6%
Mistrust between holders of EK and 
decision-makers 2 1 2 1 6 19.4%
Cultural misunderstandings 2 1 1 2 6 19.4%
Declining participation 2 1 1 2 6 19.4%
Petroleum industry dynamics 2 1 0 5 16.1%
Local or northern dynamics 0 1 2 0 3 9.7%
Nature of EK 1 1 1 0 3 9.7%
Nineteen (19/31) interviewees indicated hesitation to share EK was a main 
barrier to its use. This hesitation, for many participants, was ascribed to a fear 
concerning who could access sensitive information or the security of their EK. Some 
interviewees in the stratum of First Nations representatives attributed this hesitation 
to discomfort with the possibility of EK being transferred from place to place or from 
process to process. One interviewee was aware of EK being transferred from one
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industrial company to another without the consent of the individual that had provided 
it. Some believed that misuse by government employees was also a concern.
Twelve participants (12/31) stated that EK was influenced by personal biases 
of the holders. An inability to separate political agendas from EK was believed to be 
common, thereby resulting in biased and false information. Some interviewees 
recognised that holders of EK may withhold or modify EK to suit their own personal 
interests. For example, a person wanting to protect an area from development may 
choose not to provide information supporting an opposing point of view.
Seven participants (7/31), primarily representatives from the strata of First 
Nations and local holders of EK, indicated that communication breakdowns between 
various stakeholder groups were barriers to the use of EK. Breakdowns were 
believed to be caused by unwillingness of some stakeholders to accept decisions 
made by others or aversions to openly communicating with other groups. 
Unwillingness by some government decision-makers to readily accept EK into 
planning and management processes was viewed as a strain on relationships, 
thereby reducing efforts of holders of EK to communicate with these individuals.
Six interviewees (6/31) indicated that mistrust was a significant barrier. 
Northern residents often mistrust companies and individuals from outside of north­
eastern BC. In turn, government decision-makers tend to mistrust or doubt intentions 
of the general public.
Cultural misunderstandings, such as conflicts between aboriginals and non­
aboriginals, misunderstandings regarding the aboriginal way of life, and clashing 
worldviews were considered a key barrier by six (6/31) participants. Many believed
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misunderstandings stemmed from differences in the way government and industry 
address First Nations and local residents. Locals believe they are often overlooked 
in planning and management decisions; this sometimes results in resentment 
towards First Nations, who appear to be more often consulted.
Ineffective communication of EK was considered a barrier by seven (7/31) 
interviewees. Collection of EK for planning and management requires that it be 
passed from the source to the decision-maker, either in writing or verbally. Some 
holders of EK are unwilling to speak in public and encounter difficulties in articulating 
the knowledge they possess. As well, the use of mapping products and formal 
interviewing techniques are sometimes seen as intimidating to holders of EK.
Inconsistent government and decision-making processes among government 
and industry bodies were identified as barriers by eight (8/31) participants. This 
included mixed messages from government and industry, government difficulties in 
meeting regulatory responsibilities, and inconsistent or unclear government goals.
Internal government issues or problems were raised as a barrier by seven 
(7/31) interviewees. Several interviewees were frustrated by the high employee 
turnover rate in north-eastern BC, the lack of decision-making authority of individuals 
tasked with dealing with public, the difficulties associated with senior government 
managers being located in areas outside of north-eastern BC. Moreover, many 
inexperienced individuals were tasked with dealing with issues in north-eastern BC.
Methods for collecting and utilizing EK were viewed by eleven participants 
(11/31) as a significant challenge to the use of EK. Most interviewees believed these 
barriers were a result of poorly defined government practices for addressing EK,
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including poor consultation processes, few opportunities to incorporate EK, few 
mechianisms for addressing EK within OGC processes, and inflexible frameworks for 
participation. Some held the opinion that government agencies were uninterested in 
EK and consultation processes merely veiled pre-set intentions. Others believed that 
public consultation merely fulfilled minimum requirements and fails to facilitate 
discussion or collection of EK.
Through responses to other interview questions, interviewees indicated that 
there were specific challenges with processes for verification and documentation of 
EK. Processes for verification vary considerably and tend to be at the discretion of 
the decision-makers or individuals collecting EK. Similarly, processes for 
documentation were viewed as unclear and often ineffective. The lack of clarity and 
consistency surrounding these processes creates uncertainty with holders of EK, 
specifically about how their EK will be addressed and used in planning and 
management process. This appears to create a hesitation to share. Interestingly, 
many interviewees within the strata of government and industry openly 
acknowledged these barriers.
Nine (9/31) interviewees, primarily government representatives, stated that 
time constraints were a main barrier to the use of EK. Interviewees noted that 
collecting EK can take substantial amounts of time, which decision-makers often do 
not have.
The perception of declining participation in planning and management 
processes was raised as a concern by six (6/31) interviewees. Interviewees reported 
that public consultation processes for various types of planning and management
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are suffering from declining participation and that the desired holders of EK are not 
present to provide EK.
Seven (7/31) interviewees stated that resource and environmental planning 
and management processes were complex; determining where to contribute to these 
processes and maintaining an active awareness of concurrent processes was seen 
as a challenge. Some indicated that planning and management initiatives, including 
public meetings and open houses, were too frequent and the intent of these 
meetings were unclear. Some interviewees believed that the process of gathering 
EK could be improved if holders of EK familiarised themselves with planning 
documents and background documentation prior to contributing EK. For example, if 
individuals reviewed planning documents (e.g. pre-tenure plans for oil and gas) prior 
to participating in meetings, they could more effectively filter EK and provide only 
that best suited to the initiative underway. However, other interviewees viewed such 
documents as poorly organised, complicated by technical terms, and difficult to 
access. Interviewees also indicated that they seldom find evidence of EK in such 
documents, even in cases where government or industry insists it has been 
incorporated. For some interviewees this has created doubt and uncertainty 
regarding the intent of the public meetings.
Five (5/31) interviewees noted complexity of the petroleum industry as a 
barrier. Secrecy, proprietary information, high turnover of employees, and short time 
frames for project assessment and development are often associated with the 
industry. Interviewees viewed these factors as contributing to difficulties in
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interacting or cooperating with petroleum companies. Activities of petroleum 
companies were seen by some interviewees as uncoordinated and fractured.
Barriers were also believed to arise as a result of local or northern dynamics, 
as identified by three (3/31) participants. Northern residents are frequently 
unavailable due to long work hours and intense recreational activities, making 
participation in processes for collecting EK challenging. Some also felt that northern 
residents were characteristically submissive or shy and dislike open involvement in 
political matters.
Challenges within First Nations communities were considered a barrier by 
several participants (9/31). First Nations communities often have limited capacity to 
address the multiple issues brought forward by governments (federal, provincial, and 
local) and industry. Limited capacity restricts the amount of EK contributed to each 
project or process. Interviewees also suggested that EK, TEK in particular, is often 
not properly recorded within communities, nor is there proper recording of 
engagement in consultation. Several participants recognised that EK is being lost 
due to aging and dying Elders. Some participants also suggested that there is often 
political tension or conflict between families within a given First Nation band, thereby 
making cooperation difficult.
Issues surrounding money and financial compensation, mentioned by nine 
(9/31) participants, were often viewed as creating difficulties in the collection and use 
of EK. First Nations were of the opinion that they receive little compensation for 
activities taking place within their traditional territories, whereas industry was of the 
opinion that consultation is often used by First Nations for monetary benefit and not
94
to address potential impacts of the development activity. This factor may create 
conflict and mistrust between the groups.
Interviewees from each stratum focused on a hesitation to share EK as a 
main barrier to the use of EK. Mistrust, ineffective communication of EK, declining 
participation, and barriers within First Nation communities were also mentioned by 
interviewees within each stratum. Government representatives focused on the 
barrier of personal biases within the knowledge, and time constraints. Industry 
representatives also focused their responses on personal biases within the 
knowledge, along with monetary issues, and petroleum industry dynamics. Local 
holders of EK responded most commonly with internal government issues and 
barriers associated with complex methods for collecting and utilizing EK. First 
Nation’s responses focused on the complex methods for collecting and utilizing EK, 
communication breakdowns between stakeholder groups, monetary issues, barriers 
within First Nation communities, and inconsistent decision-making processes.
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4.9.1.2 Means fo r  Overcoming Barriers to the Use o f EK
All participants were able to Identify at least one potential means for 
overcoming barriers (Table 4.14).
Table 4.14: Means for Overcoming Barriers to the Use of EK as Related Resource 
and Environmental Planning and Management In the M-KMA
Means for Overcoming Barriers
Number of 
Interviewees
Frequency1If
1
1
S'S
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i f
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Implement changes to 
planning/management models 3 2 1 3 9 29.0%
Increased on-the-land-study 0 2 1 5 8 25.8%
Establish community research goals 
and efforts 2 0 2 4 8 25.8%
Improved organization and security of 
EK 3 1 2 1 7 22.6%
Increased cooperation 3 1 1 2 7 22.6%
Promote or Increase participation 2 1 0 3 6 19.4%
Improved education on Inputting EK to 
planning/management processes 2 0 1 1 4 12.9%
Establish trust 2 1 1 0 4 12.9%
Implement localised planning and 
management 0 0 2 2 4 12.9%
Increased documentation of EK 0 2 1 0 3 9.7%
Cross-cultural training 2 0 0 0 2 6.5%
Impartiality 0 1 1 0 2 6.5%
Increased public relations skills 2 0 0 0 2 6.5%
Provide financial compensation for 
developments 0 0 1 1 2 6.5%
Nine Inten/lewees (9/31) suggested that barriers could be overcome through 
making changes to planning and management models. Some Interviewees 
suggested modifying regulatory processes of the CGC by Increasing public
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consultation efforts and soliciting public input in earlier pfiases of project planning. 
Othiers suggested simplifying planning processes and allowing for increased 
opportunity for the public to participate in both higher (e.g. LRMPs) and lower level 
planning exercises (e.g. recreation plans).
Improving organization and security of EK was viewed by seven (7/31) 
interviewees as important in encouraging people to contribute EK to planning and 
management processes. Interviewees suggested improving government record 
keeping, organizing EK, and securing it to protect from misuse and unauthorised 
transfer to industry. Some participants indicated that communities should improve 
efforts to document EK and develop plans for organizing, storing, and securing EK. 
Mapping and providing potential holders of EK with log books were also suggested 
as means for organization. Increased documentation of EK was suggested by three 
interviewees (3/31). These individuals suggested proving holders of EK with 
standard forms for inputting EK, allowing participants to record information on 
government maps, and providing maps for holders of EK to take into the field to 
record EK.
Educating the public on options for inputting EK into planning and 
management processes and providing further explanation of intent was suggested 
by four participants (4/31). Suggestions included clarifying LRMP goals and 
objectives, clearly outlining processes for gathering and integrating EK, and 
providing information sessions or training on planning and management processes.
Promoting participation in planning and management processes was viewed 
as important in increasing the use of EK (suggested by 6/31 participants), in
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particular, increasing attendance at community meetings and encouraging 
stakeholder groups to participate. Interviewees believed the onus was on 
government and industry decision-makers and managers to promote participation.
Increased cooperation was seen as essential by some participants (7/31). 
Interviewees suggested that governments encourage cooperation between oil and 
gas companies, other resource industries (e.g. forestry industry), and First Nations. 
Furthermore, interviewees believed that increased cooperation and sharing of EK 
between communities and interest groups would foster greater use of EK. Cross- 
cultural training and education (2/31 interviewees), hiring impartial liaisons to 
address EK (2/31 interviewees), and training individuals collecting EK in public 
relations skills (2/31 interviewees) were also suggested as means for overcoming 
barriers. Two (2/31) participants suggested having resource industries provide funds 
or compensation to those affected by their activities, as well as funding Traditional 
Use Studies.
Establishing trust was also seen as a factor when dealing with EK (identified 
by 4/31 participants). Interviewees indicated that First Nations, local community 
members, government, and industry must invest time and effort into establishing and 
maintaining relationships with one another. Some interviewees stated government 
and industry need to be cautious of commitments to First Nations and communities 
and honour commitments that have been made.
The need to build community research goals and strengthening community 
efforts was highlighted by eight participants (8/31). Establishing community goals 
and developing strategies for communities to contribute to planning and
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management were also suggested improvements. Some interviewees suggested 
that governments work with communities to establish goals to assist in building 
relationships and trust, thereby increasing the exchange of EK. Capacity building 
within First Nations communities and the completion of Traditional Use Studies were 
believed to be steps in contributing to overcoming barriers in using EK.
Encouraging and implementing community based resource and 
environmental planning and management was suggested by four interviewees (4/31) 
as a method of overcoming barriers to the use of EK. Increased involvement of 
northern residents and First Nations in planning and management, including 
collaborative or co-management approaches, was also suggested. Eight participants 
(8/31) indicated that more on-the-land-study was required. These respondents 
believed that First Nations communities could benefit from bringing their people to 
the land to trigger Elder’s memories and to document current land structures and 
cultural features. Similarly, some interviewees suggested government 
representatives engage in more on-the-ground study and mapping to learn first hand 
about land characteristics.
When examining suggestions for how to overcome barriers, government 
representatives recommended implementing changes to the planning/management 
model, improving organization and security of EK, and increased cooperation. These 
individuals did not recommend increased on-the-land-study, the implementation of 
localised planning and management, or the establishment of community research 
goals and efforts. Industry representatives had wide range of responses. Some of 
these participants suggested implementing changes to the planning/management
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model and increased on-the-land-study. Several First Nation participants suggested 
increasing on-the-land-study, establishing community goals and efforts, as well as 
providing financial compensation for developments. These participants did not 
recommend establishing trust.
Some trends were found to be associated with residential/geographical 
history and level of education. Almost all participants that recommended 
implementing changes to the planning/management model were found to have lived 
in north-eastern BC for ten years or more. Over half of the interviewees suggesting 
increasing on-the-land-study were life long residents of north-eastern BC. Of those 
suggesting increasing on-the-land-study, none had levels of education over the 
college level. Individuals suggesting increased organization and security of EK had 
university or postgraduate level education.
4.9.2 Discussion
This section discusses the relationship between barriers and suggestions for 
overcoming barriers. It is divided into nine main sections based upon general 
themes found within responses. Each section discusses the relationships between 
barriers and means to overcome them and supporting or contradicting literary 
examples.
4.9.2.1 Links between Barriers and Suggestions to Overcoming Them
Responses to questions on barriers and means for overcoming them were of 
greater depth than responses to previous interview questions. As open-ended 
interviews progress the level of comfort in corresponding with the interviewer
1 0 0
increases and interviewees are willing to disclose more information (Schoenberger, 
1991). Questions on barriers and means for overcoming barriers often concluded 
interview sessions, tfius these in-depth responses may be a product of increasing 
rapport. Although detailed responses were provided for barriers and solutions, 
interviewees provided a greater quantity and frequency of barriers than means for 
overcoming them. This suggests that interviewees may have been challenged by 
questions relating to solutions for barriers, and that barriers to the use of EK are not 
easily overcome.
Although participants were not asked to link barriers to means for overcoming 
them, responses to these questions were cross-compared to determine whether or 
not corresponding solutions existed. Some barriers were well matched with 
suggested solutions. For example, cultural misunderstandings were suggested as a 
barrier and cross-cultural training was suggested as a means to overcome this 
barrier. Although relationships were identified between these questions, they existed 
primarily in summarised data and were not one-to-one relationships within individual 
participant responses. Several suggested solutions were also found to correspond to 
more than one barrier. In the example above of cross-cultural training, this may 
represent a partial solution to communication break-downs between groups. For 
some of the suggested barriers there were no corresponding solutions. For example, 
the barriers of internal government issues and complexity of the petroleum industry 
did not have corresponding suggestions on how they could be overcome. Moreover, 
additional suggestions for overcoming barriers were provided that had no direct link 
to any of the barriers identified. The lack of consistency in responses indicates that
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interviewees may have been unable to recall their responses to barriers when 
discussing solutions. Given that discussions were often extensive and that 
interviewees did not take notes during the interview process this was expected.
This study found differences between strata in the number and types of 
barriers or solutions identified. Participants from the First Nations stratum, for 
example, identified the least number of barriers for using EK and suggested the 
greatest number of means for overcoming them. This suggests that these 
participants may have focused on barriers specific to them or that they did not see 
many barriers affecting the use of EK. Providing the greatest number of suggested 
means for overcoming barriers may indicate that these individuals were keen to find 
was to effectively make use of EK. Industry representatives showed the opposite 
trend. This is consistent with their other responses showing some resistance to EK.
In some cases there was a lack of acknowledgement of barriers affecting 
other strata. For example, time was recognised as a key barrier by government and 
industry representatives; however, this was not recognised by First Nations and local 
holders of EK. Similarly, complex methods for collecting and utilizing EK were 
viewed as a key barrier by First Nations and local holders of EK, yet were seldom 
acknowledged by government and industry representatives. The lack of 
acknowledgement of barriers or challenges affecting other groups may create or 
contribute to other barriers, such as barriers in communication.
Although several means for overcoming barriers were suggested, many were 
implicit in comments on barriers. Some suggestions were simply positive re­
statements of barriers and failed to provide any explanation on how the suggested
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solution could be achieved. For example, mistrust between holders of EK and 
decision-makers was stated as a barrier and establishing trust was an associated 
means for overcoming this barrier. Although some interviewees provided examples 
of how this could be achieved, many did not.
4.9.2.2 Communication o fEK
Hesitation to share EK was viewed by most interviewees as a main barrier to 
its use. Paci et al. (2002) suggests it is common for holders of EK to resist 
integrating their EK into current scientific and management practices. In this study, 
interviewees communicated that relationships were strained between holders of EK 
and government and industry representatives. Many individuals attributed this strain 
to the previous broken commitments of government and industry and a lack of 
satisfaction with the outcomes of decision-making processes. Some interviewees 
had experienced or known others to experience making personal commitments to 
participation in planning and management exercises, including the providing of their 
EK, to find that outcomes were in conflict with the knowledge and perspectives they 
had provided. As a result of these experiences there is a high level of mistrust 
between locals, First Nations, industry, and government groups. Mistrust is 
discussed further in section 4.9.2.3.
For First Nations communities, hesitation to share EK may be linked to views 
of the knowledge as proprietary or the belief that by providing TK they are 
relinquishing status and power (Duerden et a!., 1996). In addition, withholding EK 
may occur if there is no direct benefit for its disclosure or out of fear that developers 
or competitors may use the knowledge to one’s disadvantage (Inglis 1993).
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Hesitation to share may also be linked with historical relationships or political 
agendas. In north-eastern BC, First Nations are involved in negotiating agreements 
with BC related to benefit sharing from oil and gas development, including revenue 
sharing agreements. Land entitlement as part of a shortfall in Treaty 8 is also being 
considered (Treaty Negotiation Office, 2005). In some cases First Nations choose 
not to disclose sensitive or valued information until issues between First Nations and 
governments are resolved. The withholding of information and participation is often 
used by First Nations as a negotiating position when engaged in land entitlement 
issues. Unfortunately, this withholding of EK is a potential loss of valuable 
information to resource and environmental planning and management.
To a lesser extent, some hesitation to share EK may be attributed to the 
public means by which holders of EK must divulge their knowledge. Some of these 
individuals may be unwilling to speak in public or to divulge their EK, particularly 
sensitive EK, to large groups of people. Likewise, some holders may be reluctant to 
provide EK without knowledge of how and where it will be recorded. Interviewees in 
this study suggested that increasing the organization and security of EK may be a 
step to overcoming this barrier.
4.9.2.3 Relationships, Trust & Development o f Mutual Understanding
In this study, interviewees suggested that relationship building and 
establishment of trust are important factors to overcoming barriers. These solutions, 
however, are often coupled with processes for effective team building or group 
functions. Effective team building and community or group relationships require 
frequent interaction and commitment to cooperation, building trust, and developing
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mutual understanding and continuity (Selman, 2004; Islam & Zyphur, 2005). While 
some higher level planning exercises in north-eastern BC, such as LRMPs, 
incorporate multi-stakeholder groups, others do not. Group processes are often 
collaborative and of substantial duration, thereby allowing for the development of the 
relationships necessary to support the sharing of EK (Day et al., 2003). Several 
lower level land use planning processes (e.g. pre-tenure plans) and project specific 
forms of planning and management do not make use of the group concept as 
frequently, often requiring EK to be provided through public consultation. This 
consultation is often short-term and therefore absent of the team concept and 
opportunities for building mutual understanding and trust. Suggestions in this study 
indicate that individuals require a stronger sense of engagement than currently 
offered by some planning and management processes in order to divulge EK. 
Suggestions for modifying current processes for greater incorporation of holders of 
EK are discussed in section 4.9.2.9.
Regardless of whether engagement is at the group level or between 
individuals, conflict can arise that prevents positive relationships and cooperation. 
Conflict occurs when two or more interacting individuals perceive challenges in 
attaining their goals due to the conflicting goals of the other individual(s) (Folger et 
a!., 1997). Conflict generally stems from key differences in understanding the 
attitudes, beliefs, and goals of others (Beebe & Masterson, 2000). Such 
misunderstandings can then influence relationships, and in this study, the 
willingness to share and make use of EK. Research on managing conflict is common 
and includes examining conflict situations to remove underlying emotions to uncover
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the issues at hand, and taking time to understand differing perspectives (Folger et 
al., 1997). Some of these measures should be considered in attempts to make use 
of EK.
When dealing with EK, any level of mistrust between the holders of the EK 
and those intending to use it can negatively impact its potential use. Mistrust can 
evolve from a variety of situations, including historical examples or experiences of 
disappointment, interpersonal relationships, and recent occurrences, all causing 
people to doubt the intentions of others. In this study, interviewees expressed a 
sense of disappointment with government processes and the outcomes of these 
processes. Some interviewees suggested that residents of north-eastern BC recall 
past instances where the oil and gas industry did not act in good faith. Mistrust can 
also arise from misunderstandings between cultures. In this study, interviewees 
indicated that cultural misunderstandings often create challenges for the use of EK. 
Cultural challenges in north-eastern BC occur primarily between aboriginals and 
non-aboriginals. Kynoch (2003) suggests that these challenges stem from a 
misunderstanding of aboriginal ways of knowing and from differences in world views 
between the two cultures.
For building trust. Usher (2000) recommends investing time in communities 
and being accountable to the people providing EK. This would include managers 
fully disclosing the objectives behind the use of EK, obtaining consent from those 
providing EK, involving communities in the research design and conduct, and 
entering an agreement about data ownership and access. Taking the time to match 
communities with the best suited approaches to decision-making can assist in
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forming valued relationships and contribute to the success of gathering EK (Faust & 
Smardon, 2001).
Some interviewees suggested that government representatives are reluctant 
to accept EK, often discrediting the knowledge without justification. Ross and 
Pickering (2002) indicate that scientists and management agencies often view TK as 
historic and maintain the view that indigenous communities that have been disrupted 
no longer retain meaningful relationships with the environment. Some scientists may 
also discard TK that they believe does not fit within western or scientific definitions of 
knowledge (Nadasdy, 1999). This may be a reflection of misunderstandings of 
differing worldviews as described in the paragraph above. Some research also 
indicates that resistance to the use of EK may be related to managers’ and 
scientists’ unfamiliarity with social science methodologies or discomfort with cross- 
cultural interactions, which are often required when dealing with EK (Huntington, 
2000).
Barriers associated with a particular stratum were often suggested by 
interviewees. In several cases, barriers resulting from one stratum were only 
suggested by interviewees from another stratum. This is particularly relevant for 
barriers associated with governments. For example, eight interviewees indicated that 
inconsistent decision-making processes were a barrier to the use of EK; however, 
only one of these responses was from a representative from the government 
stratum. This emphasises the need for groups to develop a mutual understanding of 
one another.
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4.9.2.4 Quality ofEK
Personal biases within EK are recognised as a barrier in this study and within 
literature. EK can sometimes reflect social and economic changes or be modified to 
correspond with material or monetary benefits (Gray and Morant, 2003). There may 
be a temptation for some informants to exaggerate the environmental significance of 
an area being considered for development to extract greater concessions from the 
developer (Inglis, 1993). Inglis (1993) also found that some people may pretend to 
be experts or knowledge holders when they are not. This study tends to show that 
holders of EK may be reluctant to work with government and industry managers. 
This may influence the quality of EK they choose to provide.
Finding quality or non-biased EK can be related to establishing and 
maintaining effective communication and good working relationships between 
decision-makers and holders of EK. In north-eastern BC, communities are small and 
individuals are often involved in multiple resource and environmental planning and 
management processes or activities. Continual involvement of the same individuals 
may enhance the potential for conflict; therefore, building and maintaining effective 
working relationships is essential. With multiple planning and management 
processes running concurrently and with continual participation of the same 
individuals, potential for participation fatigue increases. Participant fatigue is 
characterised by the tiring of participants due to continual involvement in multiple 
processes. Continual contributions of EK may tire participants and reduce the quality 
of EK.
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Participants in this study suggested that the credibility of the holder of EK can 
determine the quality of the EK being provided. While there are some merits to this 
suggestion, particularly in locations where most participants in planning and 
management processes are well known to one another, caution should be 
exercised. Social dominance or domineering individuals can sometimes be viewed 
more favourable or are heard more often in processes (Islam & Zyphur, 2005). Using 
power, status, and credibility of individuals providing EK as the sole measure for its 
quality or usefulness can create bias by selectively allowing which pieces of EK are 
influential to decision-making.
4.9.2.S Dynamics o f the Petroleum Industry
In this study there were several criticisms of the oil and gas industry, including 
competitiveness, secrecy, and tight project timelines. The Canadian petroleum 
industry is subject to high competition in domestic and export markets, involves high 
capital costs, short periods of time for operation, and a large degree of uncertainty 
for success (Mansell & Church, 1995; SCEK Forum Proceedings, 2004). As a result 
of these factors, the industry must focus on corporate coordination and high 
efficiency (Mansell & Church, 1995). Fast-paced decisions and rigid processes with 
fixed timelines are common. Interviewees in this study reported that holders of EK 
are often frustrated by the secrecy of petroleum companies and feel that plans for oil 
and gas exploration are seldom fully disclosed. Interviewees alluded to the fact that 
without these details, planning process could not benefit from the input of potentially 
the most useful EK.
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Some interviewees in this study commented on past negative experiences 
with the oil and gas industry, such as misuse of EK. Oil and gas exploration and 
development have been occurring in north-western Canada since the 1950’s 
(Petroleum Communication Foundation, 1999). There is recognition by the industry 
that processes for addressing environmental and social concerns were often limited 
in early years (Sharpe, 2002). In recent years, however, the industry has shifted its 
practices and now considers environmental and social performance to be key 
components of its business (Petroleum Communication Foundation, 1999; Sharpe, 
2002). Some residents of north-eastern BC are recognizing that the industry has 
been more open to addressing EK and the needs of communities in recent years 
(SCEK Forum Proceedings, 2004). Despite these positive changes, creative 
solutions to fully engage holders of EK in related planning and management 
processes are still needed.
4.9.2.6 First Nations
Interviewees indicated that gathering or making use of EK from First Nations 
communities is challenging. One of the main challenges, recognised by interviewees 
in this study, is political complexity. Usher (2000) notes that political concerns may 
interfere with the use of EK, such as unresolved land claims or the negotiation of 
impact and benefit agreements. Although Treaty 8 was extended to include British 
Columbia in 1899, the Province and First Nations continue to work towards resolving 
related issues (Treaty Negotiation Office, 2005). Where First Nations have a claim, 
they believe that participating in planning and management processes 
acknowledges the government’s authority to manage the resources on traditional
no
lands (Karjala & Dewhurst, 2003). Moreover, First Nations representatives in this 
study indicated that First Nations people feel treated as a stakeholder in many 
processes and often withdraw from processes if they are not given the opportunity to 
negotiate at a government-to-government level (Karjala & Dewhurst, 2003). 
Relationships between governments and First Nations have been and continue to be 
challenging. These political issues strain relationships and likely contribute to the 
hesitation to share EK.
Capacity to address EK within First Nations communities is another challenge 
facing its use. Some interviewees in this study indicated that gathering and sharing 
of EK requires substantial time and effort and that there is a need for First Nations 
communities to be coordinated in their approaches for providing EK. Many 
interviewees suggested a need for increasing on-the-land-study, both to trigger EK 
held by community Elders, and to continue the development of EK within 
communities. While many of these are valid concepts and may reduce challenges 
associated with the use of EK in planning and management, they are often difficult to 
achieve due to limited time and funding. There are, however, some recent examples 
of partnerships that are helping to reduce this barrier. Through the Science and 
Community Environmental Knowledge Fund (SCEK), the Prophet River First Nation 
of north-eastern BC was provided with funding and is currently in the process of 
completing a catalogue of traditionally important plants and concerns regarding 
vegetation and the oil and gas industry (SCEK Fund, 2005). Funding was also 
provided to the West Moberly First Nations Traditional Knowledge Project, whereby 
the intent is to gather knowledge to contribute to oil and gas reclamation projects
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(SCEK Fund, 2005). The Tl’azt’en Nation is also involved in a partnership with the 
University of Northern British Columbia, through the Community-University Research 
Alliance (CURA), on documenting traditional medicinal plants and their importance 
to the Nation (Tl’azt’en Nation and UNBC CURA, 2005). First Nations communities, 
government, and industry should continue to support initiatives such as those above 
and consider additional means to increase community capacity for addressing EK.
Relationships within First Nations communities, as well as with other First 
Nations bands also have the potential to impact the use of EK. In this study, 
interviewees indicated that there is often political tension between families within a 
given band. This can create challenges in reaching community agreement to share 
EK and hesitations to share due to fear of rebuttal from another family. Conflict 
between bands can also present a challenge.
Some researchers have suggested that when dealing with resource issues, 
relationships and communication may be improved by providing financial incentives 
for those providing EK (Inglis, 1993). First Nations representatives in this study are 
supportive of this suggestion; industry and government representatives, however, 
see this trend increasing and are concerned with costs and precedent setting. 
Financial compensation is now a frequent component of resource and environmental 
planning and management and often triggers disagreement and conflict between 
First Nations communities, industry, and government. First Nation communities often 
charge fees for consultation or request compensation for costs incurred through 
participating in planning and management initiatives. This issue has been 
heightened with recent changes to consultation requirements; consultation is now a
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legal or moral requirement for many projects and planning processes. Most recently 
this has been demonstrated in BC through the Haida Nation and Taku River TIingt 
Decisions, whereby BC was found to have a moral duty to consult and 
accommodate First Nations for development within their traditional territories 
(Supreme Court of Canada, 2004a; Supreme Court of Canada, 2004b). This has the 
potential to increase the level of funding industry and government must provide to 
First Nations to ensure participation in these processes. Disputes around what is 
adequate for compensation and accommodation are heightening and increasing 
strain on good working relationships.
4.9.2.7 Government Policy & Process
Interviewees noted that challenges with the use of EK arise as a result of 
government policy and processes. Resource and environmental planning and 
management in BC have changed significantly over the past decade. Prior to the 
1990’s land use planning in the province was primarily a function of the Ministry of 
Forests with little involvement of other agencies or the public (Williams et ai., 1998). 
Public displeasure with the process led the province to implement, in the early 
1990’s, a new land use planning model based on a collaborative or shared decision­
making model (Finnigan et ai., 2003). Provincial LRMPs were one of the main 
outcomes of this model. More recently, project specific forms of resource and 
environmental planning and management have also become more inclusive of the 
public through the Canadian Environmental Assessment Act, the BC Environmental 
Assessment Office (Environmental Assessment Office, 2003; CEAA, 2005), and the 
Species at Risk Act (SARA, 2003).
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Although current government processes are more inclusive of the public, 
most rely on standard means of public engagement. For example, SRMPs used by 
the province for sub-regional planning, often involve the establishment of 
stakeholder planning teams and public open houses (Ministry of Sustainable 
Resource Management, 2004b). The Environmental Assessment Office (EAG) 
holds public comment periods and consultation as part of the environmental 
assessment for its projects (Environmental Assessment Office, 2003). The Public 
Involvement Guideline of the Oil and Gas Commission, a document intended for use 
by industry for involving the public in oil and gas related projects, encourages 
industry to involve the public in all aspects of project planning (Oil and Gas 
Commission, 2003). Although some opportunities to collect EK are available through 
these processes, the approaches used are ad hoc. In each case, the extent of public 
involvement and the methods used to solicit, collect, and record EK differ. Policy 
documents, including CEAA, SARA, and OGC guidance documents seldom provide 
clarity on how to make use of the knowledge. The CEAA, for example, addresses 
EK using an ad hoc and case by case approach. This study demonstrates confusion 
over the processes and methods used to solicit EK, which Paci et al. (2002) 
indicates can often lead to limited input of EK.
With numerous public participation initiatives running concurrently in north­
eastern BC, interviewees indicated that the public was often confused about the 
purpose of these initiatives. Interviewees did not appear to distinguish between 
different types of public engagement and expressed that they often participate with 
the intent of contributing EK. Often, this resulted in disappointment, as limited
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opportunity was provided to contribute EK. The International Association for Public 
Participation (IAP2) outlines various levels of public participation, ranging from 
informing to engaging, with each representing an increasing level of public 
involvement. For example, informing involves providing information to the public but 
does not include receiving any feedback, while the level of involving includes 
soliciting feedback from the public and working to understand and consider this input 
(IAP2, 2003). Making use of defined levels of public involvement and informing the 
public of these levels may lead to more effective incorporation of EK.
Although the processes above provide some means for incorporating EK, 
they often do not meet the expectations of the public. Often, these modes of 
planning are viewed as means for informing the public and legitimizing or validating 
decision-making (Lane & McDonald, 2005). Public consultation has been used to 
gain political support, to add legitimacy to process, and to gain public acceptance of 
processes by providing the perception that public input has been sought (Amy, 1987; 
Lane & McDonald, 2005). In this study, it is possible that some interviewees 
associate public involvement with these views, which may contribute to mistrust 
between decision-makers and holders of EK.
Time constraints are also a common issue within government. Regardless of 
the process or project being undertaken, government employees are typically 
required to complete tasks within set timeframes. The provincial government, 
through democratic processes, is required to act on behalf of the residents of the 
province and to react to priority or high profile projects and complete tasks within 
reasonable timeframes. Although the use of EK is often acknowledged by
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government and government staff, t fie re are few policies or legislative requirements 
for its use. Unfortunately, tfiis means that time for addressing EK may be limited. 
Some processes are naturally more inclusive of EK, such as LRMP processes. The 
pressures of time constraints may require that standard consultative procedures be 
conducted quickly and may not allow for further attention to or incorporation of EK.
In project specific planning and management processes, short timeframes 
also restrict the use of EK; environmental assessments for example, are often 
prepared quickly (Usher, 2000). Although Usher (2000) cautions that time needed 
for gathering EK may impede its use in some environmental process, he notes that 
in many instances the gathering of EK may be timelier than conducting of scientific 
studies.
4.9.2.S Existing Approaches to the Use o f EK
Local holders of EK and First Nations representatives in this study were 
concerned over the existing approaches to the use of EK. Some suggested that 
methods for collecting and incorporating EK into resource and environmental 
planning and management were complex and inconsistent. Furthermore, 
interviewees found it difficult to determine if, and where, EK had been incorporated 
into final planning and management products and outcomes. Interviewees 
suggested overcoming these barriers through increases in the organization and 
security of EK; however, methods for organizing, documenting, and securing EK are 
currently inconsistent and not regularly considered in planning and management 
processes. Comfort in providing EK may increase if holders were assured that it 
would be considered, adequately reflected and acknowledged in documentation and,
116
where necessary, secured. The lack of acknowledgement by government 
representatives of the difficulties with methods for collecting and utilising EK may 
indicate that they did not view this as a priority or that they have not had time to 
consider improvements. This study suggests that consistency in methods is required 
to facilitate greater sharing and use of EK.
Inten/iewees in this study suggested that complexities around process and 
methods used to solicit EK can be clarified with an increase in community education. 
Educating communities on the purpose of the planning and management initiatives 
and the intent of consultation may better inform individuals about the type of EK 
being sought and means for contributing EK to these processes. This would allow 
community members to be selective in choosing where to participate, choosing 
initiatives where they feel their EK will be best utilised.
In several cases interviewees suggested that individuals working with the 
public in educational and research efforts should be well informed. Interviewees 
believed that this would assist in making the process for gathering EK more 
effective. Inglis (1993) emphasises the importance of having well educated 
individuals working with EK; researchers should be aware of what EK is new, 
already known, or implausible. Researchers or educators should be trained in the 
appropriate environmental subjects and aware of the potential significance of the 
knowledge being provided; a background in biology, resource management, and 
social sciences is important (Inglis 1993).
Usher (2000) suggests that the integration of EK into planning and 
management may be simplified by considering classifications of EK. Usher (2000)
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States “it is essential to distinguish among facts based on observation, which can be 
verified; inferences or hypotheses, which can be tested; and values and norms, 
which are matters of personal preference, community consensus, or cultural 
standards” (p. 188). Usher (2000) outlines the various stages of environmental 
assessment; scoping, preparation of Environmental Impact Statement (EIS), public 
review of EIS and monitoring and follow-up. This is followed by suggestions for 
which categories of EK are best suited for each phase of the process. Organizing 
and using EK in a systematic manner may assist in avoiding confusion over where 
and how to contribute EK.
This study indicates that making changes to various aspects of current 
systems for resource and environmental planning and management would foster 
greater use of EK. Paci et al., (2002) suggests that changes to policy may be 
required in order to effectively integrate EK, and that there is a need to extend 
beyond general principles for using EK to providing more explicit direction on how it 
is to be used. In some instances, current processes and methods may require only 
minor modifications and can be carried out with relatively little cost to government 
and industry. In other cases, interviewees have suggested more significant shifts in 
current management towards other management regimes. These are discussed 
further in section 4.9.2.9.
4.9.2.9 New Models fo r Planning and Management
In this study, interviewees from the strata of local holders of EK and First 
Nations representatives, suggested overcoming barriers to the use of EK by 
increasing community involvement in resource and environmental planning and
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management. Suggestions included increased cn-the-land-study, establishing 
community goals and planning priorities, and allowing for more localised planning 
and management. Few government or industry representatives acknowledged these 
as means for overcoming barriers. This response pattern may be a result of 
government and industry familiarity with government process and recognition that 
making major shifts to current processes requires political support and substantial 
commitment of time, resources, and funding. These participants may have focused 
on short-term solutions, such as minor modifications to current practices (e.g. 
increased organization and security of EK).
Collaborative management, shared resource management, community-based 
management, participatory management, and adaptive management are terms used 
to describe a more inclusive set of institutional arrangements used to address 
resource and environmental management (Dakin, 2003; Lane & McDonald, 2005). 
These types of management are centred on decentralization of government or 
management agencies, transfer (or partial transfer) of responsibilities to local 
communities, and enabling local participation and control of planning outcomes 
(Kumar, 1993; Klooster, 2002; Lane & MacDonald, 2005). Berkes et al. (1991) 
characterises these types of management as the sharing of responsibility and power 
between government and resource users (Berkes et al., 1991). These approaches 
are known to be more inclusive of EK, allowing for the continual sharing of 
knowledge throughout the process, as well as providing a means for testing and 
verifying (through triangulation) various information and ideas (Lane & McDonald, 
2005). Within Canada, there are several successful examples of these approaches.
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(Mehta & Heinen, 2001; Sherry, 2002). The Ashkui project, a partnership project 
between local aboriginal groups of Labrador and the Government of Canada is an 
example of adaptive management, whereby aboriginal and western scientific 
knowledge were combined (Kelsey, 2001 ;Environment Canada, 2005). In this case 
it was believed that “marrying multiple systems of knowledge requires an adaptive 
management culture that is receptive of a greater diversity of ways of thinking and 
acting and is committed to working in mutual collaboration” (Kelsey, 2001, p. 392). 
Sherry (2002) successfully used the Delphi technique to identify effective 
components of shared resource management and through this method was able to 
promote cross-cultural communication. Several LRMP processes in BC have found 
success with this approach, as have other land management processes throughout 
Canada (Day et al., 2003). Employing management systems that emphasise higher 
levels of collaboration allow for the integration of EK with science to produce 
outcomes of sustainable management.
Evidence also exists that links community-based management to a change in 
attitudes of local resource users and, subsequently, increased trust and co-operation 
within communities (Mehta & Heinen, 2001). In this study, issues around 
relationships and communication were key limiting factors in the use of EK. 
Implementing community-based management may contribute to re-building these 
relationships. However, some researchers have cautioned that collaborative 
approaches to planning and management do not always present a balanced and 
integrated mechanism for stakeholders and local community members to share their 
knowledge. Land & McDonald (2005) argue that ‘bottom-up’ approaches can
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encounter difficulties in defining the community, equity between participants, 
community capacity to participate, and over emphasis on local issues.
Although collaborative approaches to planning and management tend to 
facilitate a greater exchange of knowledge between participants and governments, 
they may not be suitable for addressing all types of resource and environmental 
planning and management. In BC, broad-based planning processes, such as 
LRMPs, have adopted this approach; however, project specific forms of resource 
and environmental planning have not. Collaborative planning, regardless of the 
specific project dynamics, requires substantial time periods to complete. G unton & 
Day (2003) estimate that four years are needed for the effective completion of a 
collaborative management plan. In BC, a typical LRMP takes between 2-4 years for 
completion. Some forms of planning and management, such as environmental 
assessment, rehabilitation, monitoring, and some low-level or localised planning 
processes (e.g. recreation plans) and supporting projects (e.g. baseline reports or 
pre-tenure plans) often need to be completed within shorter timeframes. Some of 
these processes also involve more broadly based political decisions or regulatory 
mechanisms, whereby decision-making must remain with a governing or industry 
body. A move from current practices to increased use of collaborative forms of 
management may be challenging.
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Stage Two 
4.10 Overview
This section describes the results of Stage Two of the study. Stage Two 
involved two rounds of a modified Delphi technique to solicit opinions and feedback 
on a draft Guidelines Report. The Guidelines Report was based on preliminary 
findings of Stage One and was developed by the principal researcher to present 
guidelines for the incorporation of EK into planning and management. The results of 
Stage Two include an explanation of the composition of the Delphi participant group, 
response rates, and overall responses to the questions posed in the Delphi 
questionnaires. A discussion of the findings and relationships to other studies follows 
the results.
4.11 Composition of the Delphi Participant Group
The number of participants involved in the Delphi technique and their 
association with the strata presented in Stage One of this study are outlined in Table 
4.15.
Table 4.15: Delphi Participant Associations with the M-KMA
^Association
Number of
Decision-making representative 3
Oil and gas industry representative 3
Local holders of EK 4
First Nations 2
TOTAL 12
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Participants represented a variety of the sub-groupings identified for each stratum 
(Table 3.1, section 3.3.2). Participants remained unknown to each other, with the 
exception of participants from the First Nations stratum; however, these participants 
assured the researcher that they would work independently.
4.12 Delphi Participant Response Rates
Two participants, one oil and gas industry representative and one local holder 
of EK chose to decline in Round One due to unanticipated time constraints, leaving 
a total of ten participants. Round Two of the Delphi process had a considerably 
lower response rate than Round One, with four participants failing to complete the 
round. One government representative, one First Nation representative and two 
local holders of EK did not complete Round Two. Response rates were consistent 
with the range of withdrawals outlined by the literature (Alder and Zigilo, 1996). The 
number of participants completing each phase of the Delphi technique is outlined in 
Table 4.16. Delphi participant response rates are provided in Table 4.17.
Table 4.16: Number of Participants in Each Phase of the Delphi Technique
Process Stage of Process Totals
Delphi technique
Number of individuals selected for Delphi 
technique
15
Number of initial participants in Round One 12
Number of participants completing Round 
One
10
Number of initial participants in Round Two 10
Number of participants completing Round 
Two
6
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Table 4.17: Delphi Participant Response Rates
Delphi Round Participants Response Rate
Delphi Round One 10/12 83.3%
Delphi Round Two 6/10 60.0%
Average Response Rate 71.6%
4.13 Management Guidelines
4.13.1 Results
The results presented below represent a summation of the results of Rounds 
One and Two of the Delphi technique. Comments from Round One are presented, 
along with the level of agreement with these responses as expressed in Round Two. 
New recommendations emerging from Round Two are also presented. Generally 
Delphi participants were found to be in agreement with the concept of a Guidelines 
Report for north-eastern BC. Varying degrees of acceptance were found to be 
associated with the recommendations for improving the Guidelines Report.
4.13.1.1 Clarity
Round One of the Delphi technique showed wide agreement among 
participants that the Guidelines Report was well written and easy to follow (Table 
4.18).
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Table 4.18: Delphi Participant Views on Clarity of the Guidelines Report
Round One Participant Responses on the 
Draft Guidelines Report 
(Clarity)
Number of
Level of 
Agreement 
from Round 
Two
Respondents 
from Round 
One 1 1
i
OI< 8Q
=5c
The Guidelines Report is clearly written and easy 
to follow 8 6 0 0
Reduce the length of the report 1 1 2 3
Clearly establish the purpose for incorporating EK 
into planning and management, given that 
consultation mechanisms already fulfil this role
1 0 2 4
Additional Recommendations/Comments from
Round Two was identified bv onlv one oarticioantl
?Ound Two (each responses from
No additional recommendations provided
4.13.1.2 Practicality
In Round One, most participants agreed that the Guidelines Report was 
practical and could be applied in north-eastern BC (Table 4.19).
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Table 4.19: Delphi Participant Views on Practicality of the Guidelines Report
Round One Participant Responses on the 
Draft Guideiines Report 
(Practicality)
Number of
Level of 
Agreement 
from Round 
Two
Respondents 
from Round 
One 1I
c<u
I v
o><
O)
.0
Q
Ë
1
The Guidelines Report is practical and could be 
applied in north-eastern BC 7 6 0 0
Provide additional detail, including expanding 
background information, defining EK and science, 
and providing references
2 3 1 2
Incorporating a protocol specific to how to 
incorporate EK into planning and management, 
such as how to gather and incorporate EK, who 
should gather EK, when, how and in what form 
EK should be acquired
3 3 2 1
Guidelines Report will be difficult to apply due to 
challenges in getting adequate public input as a 
result of conflicting schedules and time 
constraints of holders of EK
1 3 0 3
Guidelines Report is not reflective of what 
actually happens or does not reflect current 
planning and management processes
2 3 2 1
Additional Recommendations/Comments from
Round Two was identified by oniy one participant)
Round Two (each responses from
Guidelines Report should be modified to become requirements to ensure industry 
cooperation
Further consultation or buy-in is need by government and industry organizations, as 
adequate time is needed to acquire and manage the public input that would be 
received through establishing these guidelines
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4.13.1.3 Relevance
Most participants believed that the relevant issues were covered in the 
Guidelines Report; however, there were several suggestions for additions or 
deletions (Table 4.20).
Table 4.20: Delphi Participant Views on Relevance of the Guidelines Report
Round One Participant Responses on the 
Draft Guidelines Report 
(Relevance)
Number of
Level of 
Agreement 
from Round 
Two
Respondents 
from Round 
One
o><
1 s
‘■5
Ç
The Guidelines Report includes relevant issues 7 6 0 0
Increase emphasis on aboriginal way of life 1 3 1 2
Clarify First Nations concerns with respect to land 
use and LRMPs prior to proceeding with 
Guidelines Report
1 4 1 1
Address issues related to treaty negotiations prior 
to proceeding with Guidelines Report 1 3 1 2
Include means for addressing participant fatigue 1 2 0 4
Examine usefulness of different types of EK 1 3 0 3
Encourage cooperation by all levels of 
government (Federal, Provincial and First 
Nations)
1 3 0 3
Additional Recommendations/Comments from
Round Two was identified by only one participant)
lound Two leacli responses from
No additional recommendations provided
4.13.1.4 Usefulness o f Suggested Guidance and Tools
The guidance and tools presented within the report were believed to be 
useful; however, suggestions for improvements were provided (Table 4.21).
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Table 4.21: Delphi Participant Views on Usefulness of Guidance and Tools within
the Guidelines Report
Round One Participant Responses on the Number of Respondents 
from Round 
One
Level of 
Agreement 
from Round 
Two
Draft Guidelines Report 
(Guidelines and Tools)
O)< 1
I
I
£
The Guidelines Report includes useful guidelines 
and tools 5 6 0 0
Expand tools and guidance 1 2 0 4
Avoid the use of complex models 1 3 0 3
Include a separate section for First Nations 
issues 1 5 0 1
Guidelines Report should indicate that verification 
of traditional knowledge and oral histories is 
unnecessary
1 0 1 5
Additional Recommendations/Comments from
Round Two was identified by only one participant)
lound Two (each responses from
Guidelines Report should include guidance and tools to assist with eliminating 
participant or stakeholder fatigue, means for eliminating reverse racism, and means 
for reducing overall negativity in north-eastern BC
4.13.1.5 Overall Impression o f the Guidelines Report
Participants had a favourable impression of the Guidelines Report and 
believed that it should be applied in north-eastern BC (Table 4.22).
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Table 4.22: Delphi Participant Views on the Use of the Guidelines Report
Round One Participant Responses on the Number of
Level of 
Agreement 
from Round 
Two
Draft Guidelines Report 
(Overall Usefulness)
nesponoenis 
from Round 
One
<
I
1
Q
8
%Ç
The Guidelines Report should be applied in 
north-eastern BC 9 6 0 0
The Guidelines Report will be valued as more 
people begin to recognise the value of EK 1 3 0 3
The Guidelines Report is not needed, as the 
value of EK is recognised and utilised 1 0 2 4
Additional Recommendations/Comments from lound Two (each responses from
Guidelines Report should indicate the need for EK to be traceable, accountable, and 
reproducible.
4.13.2 Discussion
In this study, the application of the Delphi technique was of mixed success. 
Results clearly indicate a need for guidelines around the use and integration of EK 
into resource and environmental planning and management for north-eastern BC. 
Much of content of the report is also believed to represent useful guidance for 
individuals involved in addressing EK. Furthermore, the Delphi technique supports 
the responses of Stage One of this study. Content of the Guidelines Report was 
based upon preliminary analysis of the responses to Stage One. Responses to the 
Delphi technique indicated that participants were in general agreement with the 
content and guidance provided in this report, therefore this supports the reliability of 
the summation of Stage One data.
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The Delphi technique was less effective in identifying specific refinements or 
changes to the draft Guidelines Report. This may be due, in part, to a lack of detail 
in participant responses. Responses were often limited to simple statements of 
agreement or disagreement, with few individuals elaborating to explain these 
positions or providing additional comments or recommendations. In addition, the 
level of agreement expressed in Round Two varied making it difficult to determine 
what should be modified in the Guidelines Report. Conflicting statements were also 
identified. For example, in Round Two responses on practicality, participants agreed 
to statements for expanding the Guidelines Report and for including more specific 
protocols for the use of EK. Reponses related to practicality also indicate that some 
participants are in agreement that the Guidelines Report is not reflective of current 
management practices. This suggests that the Guidelines Report may need to be re­
assessed for applicability or that it should be modified to include means for 
modifying current management practices to be more inclusive of EK.
Several of the guidelines outlined in the report, however, are easily 
implemented and can be applied to current management frameworks and used by 
the stratum represented in this study. For example, suggestions for acquiring EK, 
such as raising awareness and clarifying intent of planning and management 
processes, can be achieved in conjunction with current planning and management 
systems with relatively little effort by managers and decision-makers.
Results indicate the need to address concerns of First Nations relating to 
treaties, land use, and LRMPs. Separating issues relating to treaty negotiations and 
aboriginal rights and title was believed to be important, and some suggested this
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should be a separate section in the Guidelines Report or, alternatively, that a stand 
alone guide book for First Nations be produced. Some participants suggested that 
First Nations issues must be dealt with by governments prior to exploring means for 
using EK. All of these reflect concerns outlined in Stage One of this study. These 
issues, however, are complex and often require extensive time periods to resolve. 
Addressing these issues prior to exploring opportunities for EK may be unrealistic. 
There are special considerations when dealing with First Nations and EK; further 
research is needed to determine best approaches.
Following the review of the Delphi responses the researcher decided against 
updating the Guidelines Report. This decision was based on several factors, 
including: the mixed level of agreement with respect to potential modifications to the 
report; the recognition, following the completion of analysis of Stage One results, 
that further research is needed to clarify processes for the use of EK; and the 
recognition that effective use of a Guidelines Report requires support from 
government and industry. Progress with the Guidelines Report requires additional 
research that is beyond the scope of this study. Despite this, findings of this study 
supporting the application of guidelines in north-eastern BC still stand and the draft 
Guidelines Report could serve as an effective starting point for future researchers. 
Recommendations for future research related to the Guidelines Report are 
discussed further in section 5.3.
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5.0 Chapter Five -  Recommendations & Conclusion
5.1 Overview
The main goals of this study were to determine the potential for the use of EK 
to complement and augment the use of science in resource and environmental 
planning and management in north-eastern BC and to determine attitudes towards 
its use. This chapter focuses on improvements to the current research design, 
recommendations for future research, and conclusions of this research study.
5.2 Modifications to Current Study
Although the current research was a success, improvements to the methods 
employed may further enhance the results of similar research projects. This section 
suggests modifications for improving the methods.
5.2.1 Research Design
In this study, the research design focused on the oil and gas industry and the 
M-KMA. Confining the scope to only one resource industry was needed to make this 
project feasible with respect to time and content. It was found, however, that several 
of the challenges mentioned with respect to the use of EK were related specifically 
to the petroleum industry and not necessarily to broader issues or general attitudes 
towards its use. Some of these views may be linked to past perspectives on oil and 
gas and views on oil and gas development in general. It would be useful to explore 
potential uses for EK associated with other resource industries to determine if similar
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issues emerge. This would also allow for a broader application of the results of the 
study to multiple resource sectors.
In this study, the Delphi technique was limited in its effectiveness. This thesis 
indicates that there is a sense of frustration with current planning and management 
practices and, in particular, with current public consultation practices. Interviewees 
emphasised the need for increased communication and involvement in planning and 
management. The Delphi technique, although effective in having participants reach 
agreement, is limited in its ability to create a sense of full engagement or 
involvement with participants (Linstone & Turoff, 1996; Sherry, 2002). In this study, 
weak responses to the Delphi technique may have reflected participants’ views that 
the process was similar to other processes, to which participants were dissatisfied. 
Given the need for participants to feel fully engaged in processes, other more 
interactive techniques may be of greater use for similar studies within north-eastern 
BC.
5.3 Recommendations for Future Research
This research determined that EK has the potential to complement and 
augment science and that this option is available for the M-KMA. This research 
provides sufficient results to warrant further study on several of the findings that may 
be useful in advancing the subject area.
5.3.1 Suggested Follow-up Studies
Overall, this research was supportive of the use of EK in resource and 
environmental planning and management. However, one particular aspect of this
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study has highlighted the need for further research. Although participants viewed EK 
and science as similar and recognised multiple uses for EK, there was some 
indication that mechanisms for verifying EK were needed. Additional research into 
processes for verification would be of value. More importantly, there is a need to 
assess how determinations are made on whether a given piece of EK requires 
verification and how this verification should be addressed. Current processes for 
validating and determining the usefulness of EK are ad hoc and tend to be based on 
the discretion of the decision-maker involved. Clarification on this issue and 
standardization of approaches for addressing this would be invaluable.
Various forms of adaptive or participatory management have been 
emphasised in literature relating to EK and mechanisms involving public participation 
(Gadgil, et al., 2000; Klooster, 2002). Many of these processes have successfully 
integrated EK. Project specific tools and processes for supporting resource and 
environmental planning and management, however, lack this same degree of 
participation and collaboration. Participants in this study tended to express greater 
frustration with incorporating EK into project specific functions. Although 
incorporating aspects of collaborative planning into these processes may be 
desirable, it is unrealistic in current planning and management frameworks. To 
facilitate greater use of EK in planning and management in a timelier manner it 
would be useful to focus on clarifying current mechanisms for incorporating EK 
within these current frameworks. This clarification could incorporate specific 
guidance of where to and how to incorporate EK. In addition, this study 
demonstrates the need for greater consistency among these processes for the use
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of EK, including means for gathering, documenting, organizing, and securing the 
knowledge. Further research into these aspects could provide guidance to 
government and industry representatives involved in these processes, as well as to 
the public, and thereby facilitate greater use of EK.
This research revealed that relationships and communication between 
decision-makers and holders of EK are currently stressed and often ineffective. 
There has been some indication that these failures are a result of historical conflicts 
and challenges in north-eastern BC, particularly relating to the oil and gas industry. It 
would be useful to explore these barriers further and determine the linkage with 
history and the oil and gas industry. It would also be useful to explore the specifics of 
the barriers of hesitation to share and lack of trust to determine the steps necessary 
to rebuild relationships and open lines of communication.
This study supported the application of guidelines to address the use and 
integration of EK into resource and environmental planning and management in 
north-eastern 80. However, the study also indicates a need for clarification on 
several processes, such as verification and documentation. Prior to applying 
guidelines on EK within north-eastern BC it would be useful to clarify several of the 
processes around its use. Given the difference in views on the extent of guidelines, it 
would also be useful to clarify whether guidelines should take the form of an 
overview document or whether more specific guidelines should be developed for the 
processes around the use of EK (e.g. process for verification). Prior to any further 
development of guidelines, it is recommended that the concept be more fully
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explored with governments and industry. In order for guidelines to be effective, 
government and industry must be supportive and willing to promote their use.
5.4 Conclusion
This study determined that attitudes towards the use of EK in resource and 
environmental planning and management in the M-KMA of north-eastern BC are 
mixed. When exploring the concept of EK being utilised attitudes are positive; 
however, some reservation is expressed when exploring the specifics on how to 
complement and augment current planning and management practices. This study 
confirms that multiple holders and types of EK are available in north-eastern BC and 
recognises the potential usefulness of EK within resource and environmental 
planning and management. EK was believed to be of similar quality to science and 
its use in complementing and augmenting science was supported. Those that control 
planning and management processes (government and industry), however, are in 
favour of verifying EK, whereas those representing groups that generally contribute 
EK, local holders of EK and First Nations, believe that verification is unnecessary. 
Consistent methods and processes for verification are needed, including clarification 
on who determines whether verification occurs, who determines the credibility of EK 
sources, at what phase of collection is it assessed for usefulness and validity, and 
what approaches to verification are appropriate. Other process for addressing EK, 
such as solicitation, documentation, and securing EK also require clarification and 
consistent application.
Barriers relating to hesitation to share, bias, mistrust, and communication 
break-downs are hampering effective use of EK and must be addressed for
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advancement in its use. Effects of power, politics, and bias in collecting EK are 
uncertain. The underlying reasons for these barriers result from activities and 
processes often unrelated to planning and management, such as treaty negotiations. 
Consistent and well defined processes, increased organization of EK, and increased 
use of collaborative approaches to participant engagement are useful starting points 
for addressing these barriers.
Although implementing some of the suggested measures might assist in 
facilitating greater use of EK, undertaking these changes requires substantial time, 
resources, modification to current planning and management processes, and 
political commitment. Overall, participants in this study support the concept of using 
EK in resource and environmental planning and management; however, there is 
recognition that several factors must be addressed in order to overcome the 
challenges to its use. Further research is required to confirm these factors and to 
determine how the challenges to the use of EK are best addressed.
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Dear Ms. Palmer
Thank you for submitting your proposal entitled. “Examining the Options for the 
Experiential Knowledge for Planning and Management in the Muskwa-Kechika Region 
of Northeastern British Columbia”.
Your proposal has been approved and you may proceed with your research.
If you have any questions, please feel free to contact me.
Sincerely,
aichaids
Chair, UNBC Ethics Review Committee
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Appendix B -  Interview Information Letter
Dear
Thank-you for expressing interest in the research study being conducted by Erin Palmer, a graduate 
student at UNBC. The purpose of the study is to explore possibilities for using experiential knowledge 
in resource and environmental decision-making in the Muskwa-Kechika region of north-eastern British 
Columbia. To explore this issue interviews will be conducted with 1) First Nations, 2) Other Holders 
of Experiential Knowledge, 3) Resource Developers/Industry and 4) Government Planners/Managers. 
Interviews will be used to determine attitudes and views towards the use of experiential knowledge. If 
attitudes are found to be positive a protocol or set of guidelines for using the knowledge in planning 
and management will be developed. If attitudes are negative a report focusing on the barriers and 
opposition to the use of the knowledge, and possible means for overcoming these will be developed.
It is believed that several benefits will come from the research study. Including 1) the documentation 
of the views of various groups towards the use of experiential knowledge and 2) the development of a 
protocol or report which may assist planning and management. There are no known risks to 
participating in the outlined research study.
You were chosen as a participant in the research study by the researcher or by another participant 
based on knowledge you have concerning planning and management processes, knowledge of the 
Muskwa-Kechika, or an awareness of, or familiarity with, experiential knowledge. Participation in the 
research project will involve a 1 hour tape-recorded seml-structured interview with the researcher 
(Erin Palmer). Interview questions will explore a variety of issues pertaining to experiential 
knowledge, such the value of experiential knowledge, barriers to Its use and possible uses for the 
knowledge in planning and management.
Anonymity will be assured through the removal of names, titles, organizations and associations when 
referring to the research results. Confidentiality will also be assured as only the researcher and her 
supervisor (Dr. Orland Wilkerson) will view raw data from the interviewing process. Interview results 
will be stored in the secure office of Dr. Wilkerson for up to two years.
Participants in the study may, at any time during the process, change their minds by canceling, 
leaving the interview, or deciding to have responses omitted from the research results. Complaints 
regarding the research project should be directed to the Office of Research and Graduate Studies, 
UNBC, by telephone at (250) 960-5820.
If you have questions concerning the research, please contact Erin Palmer via email at 
palmere@unbc.ca or by telephone at (250) 614-1716. Also feel free to contact Erin if there are others 
that you feel would provide useful information to the outlined research study. Copies of the research 
results can also be obtained from Erin upon completion of the research study.
Any participation would be greatly appreciated.
Sincerely,
Erin Palmer
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Appendix C -  Letter of Informed Consent
Please Circle the Appropriate Responses
Do you understand that you have been asked to be in a research study? Yes No
Have you read and received a copy of the attached information sheet? Yes No
Do you understand that the research interviews will be tape recorded? Yes No
Do you understand the benefits and risks (if any) of participating in the
research study? Yes No
Have you had an opportunity to ask questions and discuss the study
with the researcher? Yes No
Do you understand that you are free to refuse to participate or withdraw
from the study at any time? Yes No
Has the issue of confidentiality been explained to you? Yes No
Do you understand who will have access to the information you
provide? Yes No
This Study was explained by:
I agree to take part in this study.
Signature of Research Participant Date
I believe that the person signing this form understands what is involved in the study and 
agrees to participate.
Signature of Researcher Date
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Appendix D -  Interview Questionnaire (Seml-structured)
1. Could you provide me with you full name and the correct spelling?
2. How are you associated with the Muskwa-Kechika Management Area (M-KMA) and 
its various Resource Management Zones or Special Management Zones?
3. Are you involved in decision-making processes pertaining to the M-KMA? Are you 
involved in decision-making processes pertaining to the oil and gas industry? If so, 
how are you involved?
4. Are you familiar with the terms experiential knowledge, traditional ecological 
knowledge (TEK), indigenous knowledge and local knowledge?
5. Can you identify the holders of such knowledge types and ranges within the MK? If 
so, please indicate what groupings or organizations these people may belong.
6. Are you aware of useful ‘experiential’ knowledge that that might be used to inform 
planning and management? Please provide examples.
7. How do you feel experiential knowledge compares with common scientific knowledge 
(equivalent, more advanced, needs improvements)?
8. How do you feel about the use of experiential knowledge as the basis of M-KMA  
resource management plans?
9. Do you feel that there are knowledge gaps to be filled with experiential knowledge in 
the M-KMA? If so, can you identify some of these gaps?
10. W hat criteria should be employed for identifying useful experiential knowledge?
11. How might experiential knowledge be integrated with information gathered using 
conventional scientific methods?
12. Can you identify the barriers to the use of experiential knowledge as the basis for 
management plans?
13. Can you identify any means for overcoming barriers to the use of experiential 
knowledge?
14. Overall, do you feel positive or negative about the possibility of using experiential 
knowledge in planning and management for the MK?
15. Could you provide me with the following information:
a. your age
b. your title/occupation
c. the highest level of education you have achieved
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Supplementary Questions for First Nations and selected Holders of Experiential
Knowledge
16. Do you hold experiential knowledge pertaining to the M-KMA? If not are you aware of 
persons holding such knowledge?
17. Do you feel that this knowledge consists of valuable ecological or environmental 
information?
18. Could this information be useful in resource and environmental planning and 
management? W hy or why not? Could you provide an example such potential 
usefulness?
19. How do you perceive the value of this knowledge? Do you feel that it is comparable 
to western scientific knowledge?
20. Are there concerns (e.g. -  property rights, trust issues) with the use of such 
knowledge types in local, indigenous or aboriginal communities? Can you explain 
some of these concerns? Can you identify any means of overcoming such concerns?
* These questions are intended for a semi-structured interview; the interview questions may 
be modified to best suit each participant and each encountered situation.
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Appendix E -  Draft Guidelines Report
Draft Guidelines Report for the Integration of EK into Environmental Planning and 
Management in north-eastern BC
1.0 INTRODUCTION
This document is intended to provide guidelines on the acquisition and integration of 
experiential knowledge into resource and environmental planning and management.
This document has been prepared for:
1. Decision-makers in the British Columbia Oil and Gas Commission responsible
for the sale of land tenures, resource development guidelines and associated 
consultative processes;
2. Decision-makers in departments and ministries (Ministry of Energy and
Mines, Ministry of Environment Lands and Parks) responsible for acquiring 
and gathering environmental or resource related information;
3. Members of the Muskwa -Kechika Management Area (M-KMA) Advisory 
Board responsible for ensuring that activities within the M-KMA are consistent 
with the objectives of associated management plans;
4. Decision-makers and consultative parties in industrial companies associated 
with north-eastern BC and responsible for company practices;
5. Stakeholders and holders of experiential knowledge pertaining to north­
eastern BC;
6. First Nations of north-eastern BC.
The document provides information on sources and types of experiential knowledge, 
guidelines for acquiring and integrating experiential knowledge into planning and 
management, guidelines for stakeholders and guidelines for the effective and 
systematic use of experiential knowledge. Potential uses for experiential knowledge 
and tools to assist in the use of experiential knowledge are also provided.
These guidelines were designed to assist decision-makers and stakeholders to:
1. Identify sources and types of experiential knowledge;
2. Identify the roles that stakeholders might play when dealing with experiential 
knowledge;
3. Identify and acquire useful experiential knowledge;
4. Evaluate experiential knowledge;
5. Identify means for integrating experiential knowledge into the decision making 
process;
6. Identify effective uses for experiential knowledge;
7. Promote a systematic use of experiential knowledge in planning and
management processes.
The guidelines that follow were developed from a University of Northern British 
Columbia research study entitled “Exploring possibilities for using experiential
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knowledge In planning and management for the Muskwa-Kechika Management Area 
of north-eastern BC”. Attitudes and opinions on the utilization of experiential 
knowledge were solicited from the following stakeholder groups: 1. Government; 2. 
Industry; 3. Holders of experiential knowledge; and 4. First Nations. The material 
that follows is to be used as guidance material. Decision-makers and stakeholders 
are encouraged to use and adjust this information to meet their needs.
2.0 EXPERIENTIAL KNOWLEDGE
Experiential knowledge is knowledge attained through direct interaction with, or 
observation of, the environment. Common forms of experiential knowledge include 
local knowledge, indigenous knowledge and traditional knowledge.
2.1 Sources of experiential knowledge
A variety of experiential knowledge sources pertaining to the M-KMA exist 
throughout north-eastern BC. Some of the main sources include:
First Nations
Guide Outfitters
Trappers
Long time local residents 
Hunters
Industrial employees 
Government representatives 
General public 
Researchers 
Recreators 
■ Ranchers
2.2 Types of experiential knowledge
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stakeholder responses indicate that the above sources can provide several types of 
useful experiential knowledge pertaining to the M-KMA. The following are examples 
of the types of experiential knowledge that can be provided:
Wildlife characteristics
Ecological functions
Vegetation types and trends
Understanding of the landbase
Physical features
Habitat types and characteristics
Cultural and traditional
Historical
Archeological
Government processes
Technical and industrial
2.2 Uses for experiential knowledge in resource and environmental 
planning and management in north-eastern BC
Stakeholder responses indicate that experiential knowledge can be used for a 
variety of purposes in resource and environmental planning pertaining to north­
eastern BC:
1. Establishing environmental baseline information;
2. Guiding development to the most appropriate sites;
3. Identifying environmental damage and potential damage;
4. Directing scientific studies;
5. Providing information that science misses;
6. Providing public views and values.
3.0 GUIDELINES
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This section provides guidelines for the acquisition and integration of experiential 
knowledge into resource and environmental planning and management in north­
eastern BC.
3.1 General Guidelines for the successful integration of experiential 
knowledge
In all attempts to acquire, assess and integrate experiential knowledge, decision­
makers and holders of experiential knowledge should be guided by the following 
principles.
Building relationships and trust. The building of relationships and trust will foster 
communication and the sharing of information within, and between, government 
agencies, industry and community groups.
Cross-cultural training. To foster better relationships between differing cultural 
communities (First Nations and Caucasian communities) cross cultural training 
should be made available to both First Nation communities, government officials, 
industry and local individuals.
Honoring agreements. To alleviate tensions and foster the building of relationships 
and trust, agreements between stakeholder groups and government should be 
honoured. First Nation’s bands and federal and provincial governments should work 
towards resolving Treaty issues with the Memorandums of Understanding (MOU’s). 
Monetary compensation issues between government or industry and stakeholder 
groups should be clarified and resolved to minimise confusion and conflict. If 
necessary, alternative dispute resolution processes should be initiated.
Allotting adequate time. Adequate time needs to be allocated to gathering 
experiential knowledge in order for it to be shared. Time lines guiding resource 
industries, particularly the petroleum industry, should be reconsidered. Sufficient 
time should be given for the solicitation of meaningful experiential knowledge from 
all relevant stakeholders.
Raising awareness - current planning and management processes. The M-
KMA involves a complicated planning and management system, with three 
associated Land and Resource Management Plans (LRMP’s), oil and gas pre-tenure 
plans and additional recreation and park plans. To ensure broad and effective 
stakeholder participation, the people of north-eastern BC must be adequately 
informed. Decision-makers should attempt to increase awareness of the M-KMA 
and associated processes. Open houses, public meetings and the UNBC lecture 
series should be utilised to increase knowledge and raise awareness about 
important issues in north-eastern BC.
Guidelines for acquiring experiential knowledge
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Considering community dynamics. Acquiring experiential knowledge involves the 
solicitation of appropriate individuals and groups. To acquire this knowledge 
effectively decision-makers must carefully consider the dynamics of north-eastern 
communities. Work schedules, lifestyles and the general attitudes of north-eastern 
groups and individuals often differ substantially from more southerly locales. It is 
critical that these dynamics be considered and incorporated into planning and 
management practices, such as meeting times and meeting formats.
Raising awareness - opportunities for providing experientiai knowiedge.
Northern people should be made aware of all opportunities for expressing their 
views and experiential knowledge. The dates, times and the intentions of public 
meetings must be clearly advertised. Statements indicating appropriate types of 
experiential knowledge for the plan or issue at hand should be made to attract the 
most appropriate and informed stakeholder groups.
Clarifying intent. Government and industry should clarify the intent of all processes 
involving stakeholders and the public. Intents of addressing experiential knowledge, 
and public views and values should be clarified in announcements for consultation, 
public meetings and information gathering sessions.
Providing a variety of entry points. Experiential knowledge can be held by a 
number of different people with a variety of personalities, characteristics and 
lifestyles. All stakeholders should have reasonable opportunities for contributing their 
experiential knowledge to planning and management. All opportunities for providing 
experiential knowledge (at any government office, public meetings, consultation) 
should be made known to all possible interested parties.
Fiexibiiity of approaches. To increase levels of participation in planning and 
management, a variety of formats, forums and locations for providing experiential 
knowledge should be made available to potential participants. Often, for a multitude 
of reasons, individuals may be reluctant to provide their knowledge in a specific 
format (e.g. speaking at public meetings). Being on the land or in the proposed 
development location can often stimulate memories in First Nation Elders. Group 
camping trips are also an effective and comfortable means for First Nation’s 
individuals to share their experiential knowledge and should be considered.
3.3 Guidelines for stakeholders
The integrity of information. Participants should make a concerted effort to ensure 
that the information they provide is accurate. Any doubts about the accuracy of the 
data should be acknowledged. Holders of experiential knowledge should be clear on 
how the knowledge was obtained (e.g. personal observation vs. secondary source), 
and should clearly distinguish between facts/knowledge and personal values and 
opinions.
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Preparation. Stakeholders should be prepared to support the accuracy and 
relevance of the information they provide.
Clarifying roles. North-eastern communities, groups and individuais shouid work 
towards estabiishing clear relationships and goais with both the M-KMA Advisory 
Board and with OGC and other government decision-makers. Each community or 
group shouid attempt to ciarify the relationships they wish to maintain, the roies they 
would like to play in decision-making and the overall goals and objectives they would 
like to see pursued in north-eastern BC.
Capacity building. Stakeholder groups shouid train their members about the merits 
of experiential knowledge, how it can be identified, documented and stored and how 
it can be utilised in environmental and resource planning and management
3.4 Guidelines for the effective and systematic use of experiential 
knowledge
Familiarity with holders of experiential knowledge. To be successful in searches 
for experientiai knowledge, decision-makers shouid familiarise themselves with a 
variety of potential sources of experiential knowledge. Lists of types of knowledge 
and names of sources of experiential knowledge should be compiled. Records 
should be maintained on the number of times and reasons for contacting sources 
and the usefulness of the information provided.
Early incorporation in planning and management processes. Experientiai 
knowledge should be utilised in the early stages of planning and management, 
particularly in the development of baseline information, for example in pre-tenure 
planning.
Neutrality. Ensure that appropriate persons are conducting the consultation 
processes. Neutral persons and neutral meeting locations may foster better 
relationships. Having the same person(s) leading the consultation process, even for 
very different issues, will assist in building relationships among stakeholders and 
between stakeholders and government. This may help foster the sharing of 
experientiai knowledge.
Appointment of skilled professionals. Whenever possible, skilled professionals 
shouid be used to conduct public meetings and consultation. In addition to having 
skills, the appointed individuals must be capable of developing good working 
relationships with the public and First Nations bands.
Directed inquiry. Clarifying the nature and purpose of experiential knowledge 
inquiries will help to reduce any uncertainties on what information is sought, and 
thereby reduce the amount of extraneous knowledge that is received. Decision­
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makers should be aware of gaps in the knowledge-base they are working with and 
target discussion towards acquiring the needed information.
Consistent documentation formats. Consistent formats should be developed and 
used for documenting experiential knowledge. The sources of experiential 
knowledge should be acknowledged. In addition to traditional forms of 
documentation, audio and video (e.g. for traditional use studies) and Geographic 
Information Systems have been found to be useful means for documenting 
experiential knowledge.
Proper storage. To make effective use of experiential knowledge, appropriate 
means of storing the information should be developed. Information should be stored 
where it can be easily retrieved by a variety of stakeholder groups, e.g. through 
Internet technology. Secure storage may be required for sensitive information or for 
information that holders do not wish to make public.
4.0 USEFUL TOOLS
A variety of tools are available to be used by decision-makers and stakeholders 
when dealing with experiential knowledge, including tools for identifying effective 
uses for the knowledge, for acquiring the knowledge and for evaluating the 
knowledge.
4.1 Tools for identifying effective uses of experiential knowledge
Gap Analysis. To make effective use of experiential knowledge in planning and 
management, studies should be undertaken to determine the gaps in the current 
knowledge bases of north-eastern BC. Once identified attempts should be made to 
acquire experiential knowledge that can fill the knowledge gaps.
4.2 Tools for acquiring experiential knowledge
Consultation Processes. Public consultation involves two-way communication and 
exchanges of information between government agencies or companies and 
stakeholders, aimed at joint planning and development initiatives. Current 
consultation process should be used to acquire experiential knowledge through 
active solicitation of the knowledge and the encouragement of stakeholders to share 
knowledge. This will allow for experiential knowledge to be acquired and gathered 
on project specific basis. Group meetings, community meetings and focus groups 
are useful means for identifying and acquiring experiential knowledge.
Group or community meetings can often be a source of important information. 
Meetings can be useful to gather public views and values and could be 
directed towards specific topics. Potential exists for meetings to serve as
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sessions for acquiring and gathering experiential knowledge to serve as 
baseline information for planning and management processes.
Focus groups involve the gathering of a selected group of individuals and 
guided discussion on a particular topic. Focus groups may be useful for 
gathering information on specific geographic areas, species, or other issues 
pertaining to resource and environmental planning and management.
Interviews. Detailed and specific information may be obtained through personal, 
structured interviews with appropriate holders of experiential knowledge. To get the 
desired information questions should be very specific and aids, such as maps, are 
encouraged to add context.
Questionnaires/Surveys. Questionnaires and surveys are a useful means of 
soliciting specific information quickly from a broad array of individuals.
Workshops. Workshops are a useful means of sharing and discussing selected 
topics and issues, and could be used to acquire experiential knowledge on a variety 
of topics.
4.3 Tools for evaluating experiential knowledge
Triangulation and cross-comparisons. If two or more independent sources of 
experiential knowledge support the accuracy of a body of information, this should 
increase decision-makers' confidence in that information. This can be an 
inexpensive and effective means for assessing the quality, validity and usefulness of 
experiential knowledge, a method that can easily be applied in group situations. 
Comparing acquired experiential knowledge to known information can also assist in 
raising the overall confidence in experiential knowledge. Attempts should be made to 
confirm experiential knowledge through identifying similarities and trends with 
previously documented information and with information held by government 
employees.
Direct Verification. Experiential knowledge can be verified directly by either other 
stakeholders or decision-makers. Direct verification involves a direct check or 
validation of the information that was provided, such as site visits.
Verification of Indigenous Knowledge. Due to the sensitivities surrounding First 
Nation’s experiential knowledge, it is suggested that individual bands take the 
responsibility for verifying their experiential knowledge and reporting the method(s) 
of verification when tabling the information.
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6.0 CONCLUSION
Experiential knowledge is plentiful in north-eastern BO, with holders ranging from 
long time locals and First Nations to industrial workers. This knowledge takes 
several forms and can pertain to a variety of resource and environmental planning 
issues. Acquiring and making use of experiential knowledge, although not easy, can 
be accomplished, and it can be of tremendous value for enhancing the knowledge 
base upon which critical resource and land use decisions are made.
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Appendix F -  Delphi technique -  Round One
Delphi Technique -  Round One
Thank-you for your continued participation in this research study. This is the first 
round of the modified Delphi technique intended for the modification and revision of 
a report entitled Guidelines for the integration of experiential knowledge into 
resource and environmental planning and management in North-eastern BC. The 
purpose of the process is to revise and modify the report according to participant 
preferences and views. Responses to questions, comments and viewpoints from this 
round and from the final round will be used to revise and modify the report.
QUESTIONNAIRE
In modifying and revising the report please consider the following questions.
Responses can be made in the spaces provided. Feel free to attach additional
pages if necessary.
1. Is the report clearly written and easy to follow?
2. Is the report practical? Can it be applied to current processes in 
North-eastern BC? If not, indicate how it might be improved.
3. Are all relevant issues and concerns covered? If not, indicate what 
concerns are missing and why these concerns are of importance.
4. Are the guidelines and tools in the report useful? If not, indicate how 
they might be improved.
5. Overall, do you feel that the report is useful? If not, indicate which 
part(s) are the least useful and provide reasoning for your response.
6. This space is available for any other comments or suggestions that you 
feel are relevant.
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Appendix G - Delphi technique -  Round Two
Delphi Technique -  Round Two
Thank-you for your feedback on the first round of the Delphi technique. This is the 
second round of the modified Delphi technique intended for the modification and 
revision of a report entitled Guidelines for the integration of experiential knowledge 
into resource and environmental planning and management in North-eastern BC. 
The purpose of the second round is to allow participants to comment on the 
responses of other participants and to provide final comments on how the report 
should be modified and/or revised. This is the final round of the technique and 
responses to questions, comments and viewpoints from this round will be 
considered in the creation of the final report.
PARTICIPANT COMMENTS AND VIEWS FROM ITERATION #1
Below you will find the results of Round One of the modified Delphi technique. 
General overviews of participant responses for each of the questions in 
Round One are provided in short summaries. Responses or suggestions 
meriting further comment and/or discussion are presented in tables. The 
responses and suggestions below do not represent all of the responses 
provided by participants. Comments of an editorial nature or 
comments/suggestions thought to be uncontroversial will be directly 
incorporated into the final draft and do not appear in the results below. Please read the results of Round One before responding to the questions for Round Two.
RESULTS
Question 1 -  Is the report clearly written and easy to follow?
There was wide agreement that the report was well written and easy to follow. A few 
participants provided structural comments.
Table 1 -  Delphi participant responses to the clarity and structure of the 
report.
Responses Number of Respondents
■ The report is clearly written and easy to follow 8
■ The report is a bit lengthy as many people may be
afraid to tackle the information provided. 1
■ Need to establish why it is necessary to incorporate 
experiential knowledge. Stakeholder consultation has
been incorporating experiential knowledge. 1
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Question 2 -  Is the report practical? Can it be applied to current processes in 
North-eastern BC? If not, indicate how it might be improved.
Although most people agreed to some extent that the report was practical and that it 
could be applied to North-eastern BC, several participants provided comments or 
suggestions on how the report could be improved.
Table 2 -  Delphi participant responses to the practicality and applicability 
of the report to North-eastern BC.
Responses Number of Respondents
■ Guidelines are practical and useful in North-eastern BC. 7
■ It is difficult to get public input due to meeting times, etc. 2
■ Report requires more detail (e.g. references, examples,
definitions). 3
■ A detailed strategy or protocol for how to incorporate 
experiential knowledge into planning and management
would be useful. 1
■ Report does not reflect what actually happens or does
not reflect current planning processes. 2
Question 3 -  Are all relevant Issues and concerns covered? If not, Indicate 
what concerns are missing and why these concerns are of Importance.
Most participants felt that the majority of relevant issues and concerns were covered 
in the report. Some participants, however, suggested new ideas and raised concerns 
with some of the issues covered in the report. Some of the views were opposing.
Table 3 -  Delphi participant suggestions on other issues and concerns 
which should be incorporated into or omitted from the report.
Response Number of Respondents
■ Respect for the Indian way of life needs to be
emphasised. 1
■ Clarify First Nation concerns with respect to the
land, LRMPs, etc. 1
■ Aboriginal treaty negotiations and issues should
be addressed separately from other stakeholder issues.
A new section should be used in the report. 1
■ Suggest ways of making planning processes
more efficient in order to eliminate fatigue. 1
■ Report should attempt to examine how some
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types of experiential knowledge might be more 
useful than others and whether the knowledge 
can be used to draw conclusions.
All governments need to work together on this, 
including Provincial, Federal and First Nation 
governments.
Question 4 -  Are the guidelines and tools in the report useful? If not, indicate 
how they might be improved.
Most participants felt that the guidelines and tools in the report were useful. A variety 
of suggestions for both simplifying and expanding the report were made.
Table 4 -  Delphi participant responses to the usefulness of the guidelines 
and tools provided in the report.
Response Number of Respondents
■ The guidelines and tools in the report are useful. 5
■ Do not over analyse or build complex models. 1
■ Verification of traditional knowledge and oral
histories is not necessary. 1
■ Special section for First Nations may assist in
gaining their full participation. 1
■ Expand on guidelines and tools to make
them useable. 1
Question 5 - Overall do you feel that the report is useful? If not, indicate which 
part(s) are the least useful and provide reasoning for your response.
Overall the guidelines report was viewed as useful by 9/10 of the delphi technique 
participants.
Table 5 -  Delphi participant responses to the usefulness of the report.
Response Number of Respondents
■ The report is useful. 9
■ Not convinced that there is a problem with
the use of experiential knowledge or of the
importance of this information. 1
■ The report offers far more potential than is
currently recognised. 1
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ITERATION #2 -  QUESTIONNAIRE
Each section below corresponds to each of the questions in Round One and 
to the presentation of results above (Example: Section 1 corresponds to the 
results for Round One). Please apply the following questions to each of the 
sections below. Responses to the questions can be made in the space 
available. Feel free to attach additional pages if necessary.
1. After reviewing the responses of others, would you like to change your initial
comments and/or suggestions to Question ? If so, please indicate your
new statement(s) and the reason for modifying or changing your response.
2. Do you agree with the general results for Question ? Please provide
reasoning for your response.
3. Please examine table carefully. Do you strongly agree or disagree with
any of the comments and/or statements made? Please indicate which 
statements you agree or disagree with, and indicate why you agree or 
disagree with the statement.
4. Do you have any further comments and/or suggestions relating to Question
?
Section 1 -  Responses to the results for Question 1. 
Section 2 -  Responses to the results for Question 2 
Section 3 -  Responses to the results for Question 3 
Section 4 -  Responses to the results for Question 4 
Section 5 -  Responses to the results for Question 5
This space is available for any other comments or suggestions that you feel 
may be relevant in the creation of the final draft of the report.
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